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John Arnott. 


Cupola Performances. 


The recent Paper by Mr. Wharton at Shef- 
field, published in our issue of February 16, 
forms the second public reference by a user of 
the balanced-blast cupola to the results obtained 
after several months’ service. The first was a 
very comprehensive Paper by Mr. H. H. 
Shepherd, published in our last issue for 1932 
and the first two issues for 1933. The data dis- 
closed in these Papers will be examined by all 
foundrymen with the greatest possible interest, 
for the cupola is still so overwhelmingly pre- 
dominant as the foundry melting unit as to merit 
the description of universal. The development 
on the one hand of the rotary pulverised-fuel 
and reverberatory furnaces, and on the other 
the increasing use of the crucible furnace for 
special purposes, has brought forth the usual 
crop of predictions that the cupola is doomed. 
There is, however, much to be said for it on the 
ground of economy in melting, low capital cost, 
ease of repair, and elasticity in operation. The 
cupola, in fact, is the hack of the furnace world, 
and the treatment it receives and the normal 
method of its operation would be regarded as 
cruelty in the case of other types of furnaces. 
This, indeed, is one of the great drawbacks to 
the possibility of developing the cupola into a 
furnace capable of being adequately controlled 
and properly supplied with necessary instru- 
ments. As long as it will yield in the hands of 
only mediocre competence metal of a kind that 
will fill a mould after a fashion, many founders 
will have little stimulus to seek improvement. 


On the figures disclosed in the two Papers 
mentioned the balanced-blast cupola represents 
a very notable contribution both to the art of 
¢ upola design and cupola operation, and the result 
is not only one on which those concerned may be 
congratulated, but one in which we m: ay take a 
legitimate pride as a purely British development. 
Such developments have been few enough in the 
foundry world during the past fifteen years, and 
it is peculiarly significant that it should come 
through the work of a co- -operative body ot 
founders such as the Cast Iron Research Asso- 
ciation. 

We would recommend all those who consider 
the figures in the above mentioned Papers to 
guard against the idea that the coke consump- 
tion would necessarily be the same in other in- 
stallations. It might be higher or lower. The 
figures for any given plant depend very much on 
the type of metal melted, the daily throughput, 
the size and character of the scrap, length of 
run, quality of fuel, etc. So far as costs of 
fettling the lining are concerned, much depends 
upon the skill of the labour concerned and the 
conditions under which the work is done. In- 
stead of one founder comparing his coke figures 
with those of another, he should really compare 
his figure with what might be described as a 
figure of merit, being the best which he ought, 
with his own conditions, to achieve. 


Slum Clearance. 


It is reasonably certain that in the near 
future, the Government will tackle the problem 
of slum clearance and the creation of new 
dwellings in the areas so cleared. This is a 
typical case where the organisations within the 
foundry industry could usefully effect a little 
judicious lobbying. After all, the light-castings 
industry has lost about 25 per cent. of its export 
trade in the last two years, and never received 
their fair share of the post-war building boom on 
account of foreign competition. When Mr. 
Hobbs, of the Standard Brass Foundry Company, 
of Benoni, South Africa, was last in England, 
he paid several visits to the new housing estates 
zround London and was genuinely astounded at 
the proportion of material used which was of 
foreign origin. Founders should bear in mind 
that for housing it is not only the direct castings 
such as pipes, baths, gutters, manhole covers, 
ventilation bricks and stoves which count, be- 
cause a vast housing estate causes a demand for 
the castings used in brick-still making quarrying 
machinery, transport, glass making, and the 
steel industries. Moreover, many schemes in- 
volve new roads, which demand more pipes, lamp 
standards and gulley grates, as direct castings. 
Now that foreign competition has been consider- 
ably lessened it behoves the appropriate em- 
ployers’ federations to ensure that they receive 
adequate payment for the work they will be 
called upon to do. It has been, in the recent 
past, almost impossible to obtain prices which 
would permit of the creation of a reserve for the 
modernisation of their works or the renewal of 
plant. No question of profiteering can enter as 
well before this stage is reached, the foreigner 

(Concluded on. page 151.) 
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Correspondence. 


{We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
epondents. } 

Denseners. 
To the Editor of Tae Founpry Trape Journac. 

Sm,—During the course of a general discus- 
sion on Foundry Problems before the West 
Riding Branch of the 1.B.F., and published in 


the February 16 issue of the Journal, reference 
was made to the use of denseners. 

I am surprised that there is still the impres- 
sion among certain foundrymen and metallur- 
stated by 


gists that—as Mr. 


Fearnside 
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The design of the block in Fig. 1 which pro- 
duced a casting weighing 28 lbs. was chosen to 
create pronounced cavity. The tests were carried 
out in pairs—one casting being poured with the 


Fic. 20.—Cast 1x GREEN SAND. 


small section uppermost and in the second case 
the heavy section top. No effort was made to 
teed, so that the full resuits of cavity could be 


denseners do not eliminate cavity in grey cast 
iron but simply transfers the same amount of 
cavity to another part of the casting. This is 
an oft-repeated statement. The assumption can 
easily be refuted if simple tests are undertaken. 

It is about eight years ago since ] published 
the results of exhaustive tests on the use otf 
denseners on cast iron, and if the editor cares 
to republish the tests it will, I believe, help in a 
better understanding of the use of denseners 
which can prove of such value to those engaged 
in cast metals. 


shown. All castings were bottom poured and 
in the blocks poured with the small end at the 
top a relief riser was emploved. 

Vig. 2 shows the first test block poured in 
green sand in the ordinary way without feed- 
ing; Fig. 3 shows the casting poured through 
j-in. pencil gates and Fig. 4 in dry-sand moulds. 
The amount of cavity is similar in both cases, 
hut less than in the first test, Fig. 2. 

Figs. 5 to 8 depict the progressive application 
of denseners with a corresponding 
cavity and 


progressive 


reduction in until it is 


porosity 
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completely — eliminated. The following — code 
letters will identify the various features 
densener, F feeder, R riser, G gate. 

Figs. 9 and 10 illustrate respectively the «in- 
ployment of self-feeder heads snd rod-fed heads 
which failed to eliminate The 


detects. thin 


Fic. 21.—Cast 1x DENSENERS. 


Fie. 22.—Cast 1x PLumnaco. 


Fic. 23.—Cast rx GANISTER. 


plate placed on the bottom of the heavy section. 
Fig. 9, had the effect of reducing cavity com- 
pared with the rod-fed casting shown in Fig. 10; 
Figs. 11 to 15 show another series of tests on a 
d-cwt. block casting; Fig. 11 is the machined 
shape; Fig. 12 shows how cavity occurs around 


the cored hole; Fig. 15 illustrates a rod-ted. 
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yet unsound, casting; Fig. 13 depicts the appli- 

cation of two 6-in. dia. denseners applied cen- 

trally on the top and bottom of the casting and 

a self-feeder. Here cavity was eliminated. 
Fig. 14 shows that when larger 
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one that has been operated by several first-class 
concerns for at least forty years. 

Needless to say the system outlined by Mr. 
Young will furnish in detail all the information 


denseners were applied without feeder- 
head a completely-sound casting was 
obtained (see Fig. 24). Figs. 16 to 
19 illustrate tests on white iron, which 
showed no material reduction in cavity 
except when fed as described in Fig. 
19. If the photographs, Figs. 20 to 
24, can be clearly reproduced, it will 
be seen that mould materials have a 
profound influence on the soundness 
of castings. Fig. 20 shows a casting 
poured in green sand as described in 
Fig. 2—-small end top--and Fig. 21 
the casting made with the full com- 
plement of denseners. Castings,shown 


in Figs. 22 and 23 were also sound 
when cast in moulds made of plumbago 
and ganister respectively. Fig. 24 
the broken section the 4- 


shows of 


ewt. block as illustrated in Fig. 14.—Yours, etc., required _by a management to investigate the 
possibilities of economy in their moulding shop 


FE. Loxeven. 
Craven Brothersted, 
Stockport. 
February 25, 1933. 


An Oil-Fired Blast Furnace. 


To the Editor of Tur Founpry TRADE JOURNAL. 


Sir.—Being a subscriber to your Journal, we 
have followed with interest Mr. Unwin’s Paper 
on ‘‘ Fuel Oil for the Foundry,’’ and as we 
might in the near future instal a blast furnace 
for reducing ore to pig-iron we would be much 
obliged if you would put us in touch with manu- 
facturers making blast furnaces using crude oil. 
Thanking you in anticipation.—Yours, etc., 


Iron Mines, Limitep, 
Khoo Boogay. 


Mawal 


Singapore, 
January 19. 


‘To the best of our knowledge no such plant 
exists and it would not be an easy task to design 
an oil-fired blast furnace. It does, however, 
offer a splendid opportunity for an inventive 
metallurgical mind.- -Eprtor. 


Foundry Costing. 
To the Editor of the Founpry Trape Journat. 


Siz,—From the definition in the opening of 
his letter in last week’s issue of the Founpry 
TRADE JOURNAL it seems obvious that your corre- 
spondent misunderstands the object of a costing 
system, for, clearly, if the productive method 
is wasteful and inefficient, no costing system vet 
devised will render it economical and efficient ; 
what such a system purports to do is, primarily, 
to find the cost of manufacturing a given unit. 

While one appreciates the healthy attitude 
towards directors, as such, implicit in Mr. 
Lickley’s letter, it were wise to assume that 
they are familiar with the great classification 
of lies, namely, ‘“‘lies, damned lies and 
statisties,’? and that they are not always to be 
fobbed off with any array of figures displayed 
by their secretaries and accountants; nor, more- 
over, is it sound business to postulate an inherent 
antagonism in the functions of board, manage- 
ment and secretary-accountant. 

His remarks on the futility of many “ Cost- 
ing Schemes’ are interesting, and his example 
of the successful attempt of a large firm to 
reduce percentage oncost, amusing, but quite 
irrevelant to the svstem under discussion, which, 
sound in principle, and eminently practical, is 


Fic. 24.—SHOWING SECTION ACKOSS HEAvy BLocK. 


or any other department. Your, etc., 


M. 
Kaling, W.5. 
February 25, 1933. 


A New Moulding Machine. 


The Denbigh Engineering Company, Limited, 


Horscley Heath, Tipton, Staffs, have designed 


and placed upon the market a simple yet efficient 
hand-ram, pattern-drawing, moulding machine. 
A feature of this machine is that the table and 
The lifting bars 


ram are balanced by a spinney. 


Fic. 1.—SnHows 1N Section THE New Hanp-Ram 
MovuLpING MACHINE. 


are adjustable as to length to suit any box part 


from 12 in. by 12 in. up to 18 in. wide by any 
normal length. 
tion is triangular in shape, and is provided with 
means for taking up wear. Special provision 
has been made to ensure that no dust enters 
the interior of the machine. As an 8-in. pattern 
draw has been incorporated, it will cover a fairly 
wide range of work. 


The ram, which we show in sec- 


Random Shots. 


It pays to advertise. It must—judging by the 
fact that my daily paper has recently appeared 
with a coloured supplement consisting entirely 
of advertisements for all kinds of household 
goods, pianos, clothing and wireless sets, all pur- 
chasable on the never, never system. As I think 
this journal and its advertisers show a lack of 
enterprise in this direction, I will proceed forth- 
with to give them all the benefit of my vast ex- 
perience on the subject by expounding how 
certain articles might be offered. 

PiG-1ron.—Shop soiled, slightly rusty, original 
sand still adhering—all the latest shapes, put up 
in 6-ton trucks—Yours for 20s. down and 20s. a 
week until we tell you to stop. 

Sanp.—For this week only, we are offering 
foundry sand in all the latest spring colours, 
red, green, yellow and black. A shade card will 
be sent if you will write your name on the 
dotted line of the coupon in the corner. Please 
state whether managing director, foundry super- 
intendent or beer boy. 

Sprics.—With every packet of 20 sprigs there 
are two of our great prize-winning coupons. 
Equip your foundry free of charge. The follow- 
ing are listed in our free illustrated gift cata- 
logue :—1,000 bring you a ‘Gold standard ”’ 
moulding box, 5,000 a barrel of spermoglax core 


vil, and 50,000 an equilibriated  in-rush ”’ 
rotary melter—and 1,000,000 the bailiffs. 
You see the idea—advertisements with pep, 


push, punch, pulling power and personality. Be- 
fore leaving this absorbing topic I should men- 
tion that [ am willing to consider a post as 
advertisement manager where any talents would 
he appreciated. 

* * 


There is a story told of a lady who wrote to 
the Postmaster-General complaining bitterly of 
the foul and disgusting language used by two 
workmen who were engaged on cable repairs 
outside her house. The fitter was asked for his 
account of the occurrence, and his report read 
as follows :—‘‘ Sir,—On the morning of the 16th 
ult. me and my mate Harry was working out- 
side * The Laurels.’ [ said, ‘ Pass me the molten 
lead, Harry.’ He said, ‘ Righto, Bill.’ In pass- 
ing it, he dropped some of the hot lead down my 


neck. He said, ‘ Pardon, Bill,” and I said, 
‘Granted, Harry.’—Yours respectfully, Bill 
Smith.”’ 


* * 


At the Annual Dinner of the National Federa- 
tion of Iron and Steel Manufacturers, Dr. Bur- 
yin, the Parliamentary Secretary to the Board 
of Trade, related how that nowadays, when a 
cheque drawn on the account of a British mil- 
lionaire is presented, it may be returned with 
the terse message, ‘‘ No account,”’ but one given 
by an American counterpart will be labelled 
bank.”’ 

MARKSMAN. 


Slum Clearance. 

(Concluded from page 149.) 
would have regained his markets. So far as 
the moulders are concerned, they, too, would 
obviously welcome their industry to be more 
prosperous. Jn any case, slums are unnecessary, 
and are breeding grounds for discontent and 
disease. Moreover, for the foundry point of view 
they are poor customers, from their very nature. 
The foundry industry counts amongst its per- 
sonnel several members of Parliament, and these 
gentlemen should do their utmost to expedite 
the proposed slum clearance bill, and the em- 
ployers’ federation should use this opportunity 
for strengthening their organisations to ensure 
that they receive adequate reward for the part 
they will have to play. 
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Aluminium Bronze. 


By Frank Hudson. 


(Concluded from page 


Before leaving this problem it should 
pointed out that previous literature on this sub- 


123.) 


tion has removed the “ self-annealed *’ 


be conclusion that whilst the heat-treatment opera- 


con- 
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cooling has 


not been sufficient to decompose tii 
beta phase 


into the required alpha-beta stat 

Accordingly, it is absolutely vital to ensure that 
after quenching the subsequent tempering mus 
be sufficient to allow formation of the alpha-beta 
phase in order to obtain a satisfactory measwe 


ot ductility. Test results obtained from the seli- 


ject suggests the advisability of having about dition the final reheating operation and slow annealed and corrected sample are as indicated. 


Fig. 44.- 
AFTER Heat-TREATMENT. X 


500. 


3.0 per cent. of iron present to minimise self- 
annealing. This should not be misconstrued in 
that the presence of iron eliminates ‘* selt- 
annealing.’’ Strauss, in an admirable Paper 
given to the American Society for Steel Treating 
(Vol. XII, July, 1927), illustrates the influence 
of iron micrographically, which showed that the 
iron has had little influence on the formation 
of alpha-plus-delta eutectoid, although it has 
decreased the size of the free alpha particles. 
The addition of iron is valuable in other direc- 
tions, but for the elimination of self-annealing 
it is preferable to correct matters by proper 
adjustment of the aluminium content in con- 
junction with suitable cooling conditions. 
Correction of ‘* self-annealed material 


MATERIAL Bronze | 
a A 
4 TON —8-5—6-0— 
WATER 
= WORKED. 


| 
SHE 0 | 
MAK STRESS. antax | 

BRINELL 


TOMS PER SQ 


3 is s 
TURNS OF HANDLE. 


Fie. 49. 


STRESS-STRAIN DIAGRAM OF SECTION.. 


heat-treatment affords a final corrective measure, 
hut care must be exercised in the operation. 
For example, the previous ‘‘ self-annealed ”’ 
sample was reheated to 900 deg. C. for 1 hr. 
and quenched in water and then reheated to 


| ** Self- 
*Self- | annealed 
annealed.” | and_heat- 
treated. 
M.S., tons per sq. in. oat 27.6 37.3 
Elong., per cent. 
650 deg. C. for } hr. and cooled in furnace. The 


resultant structure after heat-treatment is shown 
at 500 magnifications in Fig. 44, This structure 
is typical of the beta phase, which points to the 


-SHOWS THE RESULTANT STRUCTURE 


Fic. 


VIEW 


45.—Heatep 900 pec. C. 
FURNACE, 


bes 
Itc. 


CooLeD IN 


» 
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Fic. 47.—WaTER-QUENCHED 850 C. 
HEATED 550 DEG. C. CooLep In AIR. 


LOOKING 


50.—Two 45-1N. ‘Tittinc-Disc Non-Return Vatves. 
OPEN 


UPSTREAM—Door 


4 
HEATED 750 DEG. C. CooLED IN FURNACE. 
Heat-Treatment of Aluminium Bronze containinz 8.49 per cent Al. 6.05 Fe, 1.01 Mn, Forged Bars, lin. dia. x 100. 


Fie. 
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Fic. 46.—WATER-QUENCHED 850 pec. C. 
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These figures can be compared with satisfac- 


tory test figures to be shown later. 
Heat-Treatment of Aluminium Bronze and 
Physical Properties. 

The aliminium bronzes susceptible to heat- 
treatment are those shown on the equilibrium 
diagram containing above 7.5 per cent. alu- 
minium and capable of existing in the alpha- 
beta or full beta phases. Under practical con- 
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methods at different temperatures. Further- 
more, in the commercial production of heat- 
treated articles the section being treated has a 
marked effect on the depth of hardening 
o»tained. Strauss states the section limits to be 
as follow:—‘‘ The 88-9-3 copper-aluminium-iron 
alloy cannot be caused to develop increased ten- 
sile strength by quenching in cold water in the 


usual manner, when over 3 or 1 in. in thick- 


Fic. 


ditions, heat-treatment can effect alterations in 
structure in alloys containing as low as 6.59 per 
cent. aluminium. Due, however, to the small 
degree of structural change brought about in 
the lower aluminium-content alloys and the need 
of very rapid cooling rates to effect this change, 
appreciable strengthening so far as test results 
are concerned is not brought about below 8.5 per 


Fic. OPERATING MECHANISM 


oF CERTAIN TyPES oF SLUICE GATES. 


cent. aluminium. Such changes as may appear 
in lower-aluminium-content alloys are seldom of 
a magnitude greater than differences 
between companion bars caused through forging 


51.—SHOWS 1 78-1N, 


DIA, SLUICE GATE, 


Small variations in aluminium content 
have a great influence upon this limit of harden- 
abilitv. The 99-10 alloy hardens completely 


ness. 
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in 1}-in. sections, the &6-10-4 iron-bearing alloy 
in about 23-in. sections and the 85-11-4 iron- 
bearing alloy in 3- to 34-in. sections.’ 

Accordingly it is advisable to use the correct 
composition in relation to section. 

Figs. 45 to 48 show the effect of heat-treatment 
on a bronze containing 8.49 per cent. Al. The 
fine-grained structure resulting after water 
quenching at 850 deg. C. and reheating to 
750 deg. C., cooling in furnace, corresponds to 
u physical test value of around 50 tons tensile 
with 12 to 13 per cent. elongation. 

With our present knowledge, it is perfectly 
feasible to produce in practice articles made in 
aluminium bronze having physical properties 
between the following limits:—Yield point, 12 
to 34 tons per sq. in.; maximum stress, 34 to 
50 tons per sq. in.; elongation on 2 in., 3 to 
25 per cent.; and Brinell hardness, 150 to 260. 

When it is also considered that these proper- 
ties are obtained in conjunction with good corro- 
sion-resisting values and reasonable cost, it is 
surprising that the alloys are not more exten- 
sively used. No doubt the future will show still 
greater developments as the value of the alumi- 
nium bronzes become more apparent. The 
highest test figure obtained by Messrs. Glenfield 
& Kennedy on material of their own manu- 
facture can be given to aluminium bronze when 
a maximum strength of over 60 tons per sq. in. 
was recorded. 

Fig. 49 illustrates a stress-strain diagram of 
the section in question. So far as aluminium 
bronze is concerned, this is probably a world 
record. 


Corrosion Resistance. 


As previously pointed out, the aluminium 
hronzes resist corrosion well. Table illus- 
trates results obtained by corrosion tests with 


Fic. 53.—SHows A HybDRAULICALLY-OPERATED 
SLuIcE VALVE WITH SLIDING SPINDLE OF 
ALUMINIUM-BRONZE. 


Fic. 54.— A Memoria Lectern wuicn 
SHOWS THE Use or ALuUMINIUM-Bronze 


FOR ORNAMENTAL Work. 
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various solutions in comparison with other 
alloys. The table is self-explanatory. It is in- 


teresting to note, however, that the condition of 
the alloy, whether as cast, forged or heat-treated 
has a marked effect upon resistance to corrosion. 


Uses of Aluminium Bronze. 


In concluding the Paper, the remaining figures 
illustrate some of the uses of these alloys. 
Probably the most valuable application so far as 
generally engineering work is concerned lies in 
the direction of overcoming failure due to corro- 
sion fatigue. Fig. 50 shows a large tilting-disc 
valve. The door trunnions are made in alumi- 
nium bronze. Fig. 51 shows a 78-in. dia. sluice 
gate. The spindles operating the gate shown 
on the shop floor are often made in aluminium 
bronze. Fig. 52 shows the operating mechanism 
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mountings of harbour defence works to the 
worm wheels of the Ford truck; from the 
smallest die-cast brush gear to the propellers 
of ocean-going liners. Hundreds of tons of this 
bronze go annually to the making of acid-resist- 
ing chemical plant. The trolley wheels of hun- 
dreds of trams are made in it; the artistic en- 
trances to Parisian stores. It is, in fact, diffi- 
cult to limit the potential market for a material 
which combines the strength of steel with the 
beauty, permanency and facile workmanship of 
the non-ferrous metals.”’ 

In conclusion, the author desires to express his 
thanks to the directors of Messrs. Glenfield & 
Kennedy, Limited, for permission to publish the 
results shown in this Paper, and in particular to 
Mr. Hendry Gardner, works manager, for his 
co-operation. Thanks are also due to Messrs. 
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Continental Steel Cartel. 


It is reported from Luxemburg that a definite 
agreement concerning the steel export quotas was 
reached at the meeting of the members of the Con- 
tinental Steel Cartel held there on Saturday, Feb- 
ruary 11, so that the Cartel may be considered as 
having been re-constituted. Pending the receipt of 
further information, it is somewhat difficult to de- 
tach from the various reports what was really de- 
cided upon at the earlier meetings in Brussels on 
February 8 and 9. 

It seems, however, that the new or reconstructed 
Cartel will control the total export trade of the four 
national participating groups, which will to some 
extent influence the total production. A quantity of 
6,800,000 tons of exports per annum has been chosen, 


TaBLe I.—Corrosion Resistance of Aluminium Bronze in Various Aerated Solutions. 


At Atmospheric Temperature, in comparison with Other Alloys. (Percentage Loss in Weight after 400 and 800 Hrs. Immersion.) 
‘ 30° 10° 52 5° | 250 ==o oncen- 
alum. | Caustic | acetic hydrochloric sulphuric sulphuric \sulphuric Be 
soda. acid. acid. acid. acid. acid. | 
| 800 800 800 | 800 800 | 400 800 400 800 400 800 800 800 
Aluminium bronze as-cast es ae 0.02 0.19 0.34 0.47 | 0.66 8.43 | 14.70 | 0.66 1.05 0.96 1.25 0.03 3-11 
10.39%, Al, 4.26% Fe, 0.52% Mn 
Aluminium bronze as forged. . 0.04 0.32 0.43 | 0.49 | 0.69 14.05 22.10 | 0.47 1.10 | 1.30 1.41 0.04 1.35 
9.290 Al, 4.14% Fe, 0.72% Mn 
Aluminium bronze as forged and heat-treated... 0.03 0.16 1.10 0.43 | 0.80 | 5.04 16.20 1.80 2.49 0.19 0.34 0.24 2.14 
10.63% Al. 3.30% Fe, 0.72% Mn | 
Rolled cupro-nickel 0.002 | 0.06 0.02 0.12 | 0.36 | 11.90 | 21.00 1.20 2.06 | 0.32 0.39 | — ae: 
20%, Ni. 80% Cu 
Monel metal 0.02 0.30 0.70 0.17 0.24 3.25 12.90 0.66 1.29 Noloss| 0.15 0.37 2.98 
Manganese brass .| 0.04 0.30 0.50 0.47 .23 39.20 49.80 1.95 3.28 | 0.77 1.64 0.54 1.86 
Common gunmetal xe = 0.02 0.27 0.37 0.42 0.41 13.80 | 22.60 2.21 3.20 0.38 0.48 0.19 1.48 
7.0% Sn, 4.09%, Pb, 4.09, Zn 
Staybrite steel (austenitic) 0.01 0.03 0.97 1.87 | 15.83 | 17.62 | 77.67 1.67 0.03 
8% Ni, 18% Cr 
Glenfield corrosion-resisting cast iron (austen- 
itic) 0.11 0.46 3.14 8.38 1.15 4.87 24 311 0.52 1.35 1.38 1.46 
Good-quality grey cast iron (semi-steel) 1.46 0.82 11.10 | 0.01 78.50 86.44 —- 96.51 _ 82.12 : 1.66 1.16 
of certain types of sluice gates. The worm Tyrie and Munn for their invaluable assistance on the basis of the results in the first half of 1932, 


wheel and spindle are made from aluminium 
bronze. Fig. 53 shows a hydraulically-operated 
sluice valve. The main sliding spindle is made 
in aluminium bronze. 

In each one of these applications the part 
plaved by aluminium bronze is of most import- 
ance in preserving the efficient working of the 


equipment. Fig. 54 illustrates the use of 
aluminium bronze from a_ different angle, 


namely, the ornamental side. The illustration 
shows a singularly beautiful memorial lectern 
recently erected in St. Mary’s Church, Glencoe. 

In a booklet published by the British Alumi- 
nium Company, Limited, the uses of aluminium 


bronze are very ably outlined as follow :—‘‘ The 


user has in this bronze a highly decorative metal 
of the colour of 10-carat gold, which will take 
very beautiful oxidised finishes. It is as out- 
standingly resistent to any form of corrosion as 
it is to fatigue and shock stresses, and may 
safely be used for a range of duties, the variety 
of which is far too wide for enumeration. Few 
materials will withstand for long the incessant 
hammer and intense heat which the valve seats 
of modern aero engines must stand indefinitely, 
without cracking or spreading or scaling. The 
valve seats of the Wright whirlwind engine are 
made in aluminium bronze, and it is just small 
metallurgical details such as these which have 
made Colonel Lindbergh’s and other historic 
flights possible. The uses of this material range 
from the giant bearings of bridges to the delicate 
beams of the chemical balance; from the gun 


in preparing the numerous photographs. 


Determination of Oxygen in Iron and Steel.—Two 
communications from the Metallurgical Institute of 
the Aix-la-Chapelle Technical High School, pub- 
lished in a recent issue of ‘‘ Archiv fiir das Eisen- 
hiittenwesen,’’ dealt with the determination of gases 
and oxygen in iron and steel. The first of these, 
by O. Meyer and R. J. Casrro, dealing with the 
yacuum-fusion method, described improvements in 
the construction of a furnace heated by a carbon 
spiral, by which both the accuracy and speed of 
determination are appreciably increased. A quick- 
acting mercury pump of simplified design was also 
described. In the other communication O. Meyer 
dealt with the residue method after decomposition 
by chlorine. The vacuum-fusion method was 
employed to check the results. The tests were made 
on three samples: (1) electrolytic iron with 0.188 
per cent. O, (2) electrolytic iron with 0.100 per cent. 
O, and (3) Armco iron with 0.060 per cent. O. The 
results showed that the residue method was not suit- 
able for the determination of oxygen combined with 
iron. Neither lowering the temperature of chlorina- 
tion to the lowest possible limit, nor reduction of 
the undesired high reaction temperature at the 
surface of the specimens by decreasing the rate of 
flow of the reacting gases or by dilution of the 
chlorine with nitrogen made it possible to obtain a 
satisfactory quantitative determination of the oxygen 
content, owing to reaction between the chlorine and 
the oxide inclusions. The effect, so far ignored, of 
the particle-size of the oxidised inclusions on the 
applicability and accuracy of the residue method was 
discussed, the necessity being pointed out for an 
investigation of the process from this point of view. 


although the total exports are considered to be lower 
at the present time. The national quotas will be on 
a sliding scale, and if necessary will be subject to 
quarterly revision. The questions of penalties, 
mutual protection of markets and other matters 
have yet to be settled. 

The settlement of the respective national quotas 
in the proposed international selling syndicates was 
further discussed at a meeting in Paris last 
Friday. The general scheme of the rules to govern 
the selling syndicates is stated to have been 
approved. The hitherto non-participating Belgian 
works is reported to agree with the general scheme 
on condition that a selling syndicate is formed for 
plates, thus giving unanimity among the Belgian 
group. 

Although the Cartel is re-established in principle 
for five years, it is understood that the German 
group has made a reservation for 1935 in the event 
of changes in the political status of the Saar follow- 
‘ag the plebiscite of that year. 


Notes from I.B.F. Branches. 


Newcastle.—Only two Papers were entered for 
the Annual Short-Paper Competition, neither of 
which were of a technical character. Mr. Wm. 
Elsdon, under the title of ‘‘ Moulding the 
Foundryman,”’ dealt with the education of the 
apprentice; whilst Mr. Herbert Vasey, outlined 
the discovery and uses of cast iron. — 
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American Suggestions for Classifying Grey-Iron 
Castings." 


By W. Worley Kerlin. 


The ease of solving an algebraic equation is 
inversely proportional to the number of vari- 
ables in it. Both the physical chemist and the 
foundryman will appreciate this illustration 
when they try to correlate the variables present 
in the composition, melting and moulding of 
grev iron with the performance of the finished 
casting. The engineer, and especially the one 
using castings where strength is a factor, has 
often cut the Gordian knot by specifying either 
tensile or transverse strength in the old Ameri- 
can Society tor Testing Materials arbitration 
test-bar, cast to 1.2-in. dia. and broken over 
18-in. supports. It is true that this test has 
more often been a test of the metal as it existed 
in the ladle than in the casting, but he at least 


60,000 


| 


ducers, through a trade association, can organise 
and collect widely-scattered information into a 
form which will be recognised and used by con- 
sumers. The Grey Iron Institute, Inc., Cleve- 
land, by some 1,200 physical tests, surveyed the 
results of improvements made in_ individual 
foundries in recent years. The investigation 
began with the old 1.2-in. dia. by 18-in. span 
arbitration test-bar, and was later extended to 
include five tensile bars cast to sizes varying 
from }-in. to 2.05-in. dia. and five transverse 
bars cast to diameters varying from 0.875-in. to 
2.20-in. dia. The upshot of the whole investi- 
gation was an official recognition of what indi- 
viduals in the industry had long known, viz., 
it is harmful to all concerned for one type of 
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had the satisfaction of knowing that he was 
one step nearer reality than if he had based his 
hopes on such manufacturing fundamentals as 
chemical composition, cupola metal mixtures and 
foundry technique. 

Recent specifications for cast iron (A48-32T), 
released by the A.S.T.M., signalled the advance 
of a material, often regarded as commonplace 
and without distinction, to a position of com- 
manding interest to engineers, contractors and 
manufacturers. The striking feature of this 
development is that cast iron is no longer re- 
garded as “* just cast iron,’’ but as a product 


which should be classified into a number of 
special groups. The classes recommended are 
seven, based on the tensile strength of the 


material, and are listed below :— 


| Tensile strength 


Class. | minimum. 
| Tons 

per sq. in. 
No. 20 9.9 
25 11.1 
. 30 | 13.4 
oD 15.6 
. 40 18.0 
22.5 
60 26.8 


This development is an interesting example of 
the way in which co-operative effort of pro- 


* Extracted from the “Iron Age.” 


cast iron to compete in a market where another 
type of cast iron is more suitable. 


Tensile Strength. 


From the technical standpoint, two vital points 
involving the use of grey cast iron are recog- 
nised : — 

(1) Grey cast iron is not just one material, 
but a genus capable of classification. 

(2) Physical properties are a function of 
mass influence. 

Fig. 1 illustrates these points. Ten irons, use- 
ful in as many fields, are plotted along with the 
variation in strength in three as-cast sections. 
These tensile bars were cast in a_ standard 
manner and had only enough of the casting 
skin removed to clean up the surface. The irons 
were of the following character :— 

Tron A.—General engineering of medium weight 
in which uniformity in sections up to 1 in. 
is desirable. 

[ron B.—Bedplates and frames in which solidity 
in heavy sections is important. 

Iron E.—Dies in which solidity with a good wear- 
ing surface is important. 

[ron F5.—Diesel engine and crank cases which 
must withstand heavy fatigue stresses. 

Iron F4.—Machine tool, medium and heavy. 

Iron F3.—Machine-tool parts. 

Iron G.—General jobbing in which toughness 
and solidity are desirable. 
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fron J.—Product of a foundry auxiliary in an 
engineering concern making a general line. 


Iron K.—A general jobbing line. 


Iron L.—-Superior-strength grey iron resisting 
heavy-duty and fatigue stresses. 

The above examples were collected with no 
attempt at classification, but to show the result 
of the foundryman’s efforts to furnish special 
properties by (a) variations in tensile strength 
from foundry to foundry, and (b) variations in 
the spread of tensile strength as the sections 
become heavier. The foundryman has described 
properties relating to the second condition with 
such terms as ‘‘ uniform grain,’’ ‘ fine graphite 
in heavy sections,’’ etc. These are metallo- 
graphic terms, requiring photomicrographs for 
their proper interpretation. It is a fact, how- 
ever, that small decreases in tensile strength as 
sections become thicker postulate a uniform 
grain, whereas a wide variation indicates an 
iron which more sensitive to the effect of 
mass. Fine graphite, by allowing the surround- 
ing matrix to resist rupture more effectively, 
is also reflected by superior tensile properties. 


1s 


In the light-casting field, strength and solidity 
in heavy sections are unimportant, and are there- 
fore not sought after. Unfortunately for grey 
iron, this fact has not been: completely recog- 
nised by handbook and specification writers in 
the past, and the whole field has suffered. Ten- 
sile bars cut from the old 1.2-in. dia. arbitra- 
tion test-bar (where 56 per cent. of the best 
metal was machined away) did not represent the 
strength of that iron in a thin section. 


Five irons used in light foundries are illus- 
trated in Fig. 2, in which tensile strength is 


plotted against as-cast diameter. A light 
machine cut was taken to clean up the bar. The 
test-bars cast to 0.375-in. dia. have about the 
same cooling conditions through the critical 


ranges as a ;-in. section in a light casting would 
have. These are the ‘‘ 15,000-20,000 tensile ”’ 
irons of out-of-date handbook fame still widely 
used by designers because of lack of more authen- 


tic information. Few of these irons will test 
below 25,000 Ibs. per sq. in. when cast in small 
hars. 


What the Transverse Bar Reveals. 


The transverse bar has been widely used in 
the grey-iron industry because of its ease of 
manufacture and test. It has served its most 
useful purpose as a control test by registering 
day-to-day variations in an iron whose character- 
istics are quite well known. When comparing 
irons from various sources, the problem becomes 
more complicated, due to variables introduced 
by various foundry mixtures on the structure of 
the graphite and matrix of the iron. 


Here again classifications assist in resolving 
many contradictory items of information into 
usable forms. The effect of mass is especially 
important in transverse strength because of its 
effect on the variable strength and brittleness 
of the metal at different points across the sec- 
tion of the bar. In A.S.T.M. specification 
A48-32T transverse bar sizes have been increased 
in number from one to three (0.875-in., 1.2-in. 
and 2.0-in. dia.) to take care of this character- 
istic of grey iron. These three bars and the 
sections they represent are given below :— 


Transverse Bar. 
Controlling section of | Test- 
casting. har. As-cast. Dia. span. 
0.75 in. maximum nal: a 0.875 in. 12 in. 
0.76-1.10 in. maximum B 1.20 in. 18 in. 
1.11-2.00 in. C | 8.00ia. 24 in. 


These transverse bars correspond to tensile 
bars cast to the same diameter in this specifica- 
tion. 


The transverse test is an optional feature in 
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this specification and the following minimum 
‘breaking loads are specified : 


Class No. 


| Load at centre of transverse bar. 


20 900 | 1,700 | 4,500 
25 1,050 | 1,900 | 5,500 
.-| 1,200 | 2,100 | 6,500 
35 1,300 | 2,300 7,500 
40 x a 1,400 2,500 | 9,000 
ae “| 1,700 | 2,800 | 11,000 
60 2,000 3,100 | 13,000 


Successtul use of this table consists in, first, 
deciding what the critical section of the casting 


is and, second, choosing the minimum breaking 
load from one of the three columns above. An 
iron of a given class number may or may not 
meet the conditions imposed in all three of these 
columns. If the casting exhibits a wide range 
of critical sections, represented by bars from A 
to C, more uniformity in breaking loads for all 
sections would be expected rather than if a 
stove plate iron, having no section over } in., 
were considered. A class is, therefore, com- 
pletely defined when it contains the class number 
and the test-bar diameter representing the 
critical section of the casting considered. 

The transverse bar is also a useful device for 
measuring deformation in a material which ordi- 
narily will not show appreciable elongation in 
the tensile test. Certain combinations of trans- 
verse strength and breaking deflection have been 
used by Thum (A. Thum, Die Giesserci 16, 
1168) to tell something of the internal structure 
of grey iron. Fig. 3 makes no attempt to cor- 
relate physical properties with the metallo- 
graphic constituents of grey iron, but it does 
suggest a relationship between physical proper- 
ties and toughness. In plotting this curve some 
thousand 1.2-in. dia. transverse bars were 
broken, representing some 12 types of grey iron 
from 48 different foundries. Some of these irons 
were known to be eminently suited for pur- 
poses where severe service conditions are encoun- 
tered, others were known to be weak and brittle 
and unfit for superior grey iron in this section 
range. 

Rigidity is an Important Factor. 

Another important property of grey-iron cast- 
ings is rigidity. This is xn important factor in 
the ability of a grey-iron. part to absorb vibra- 
tion in high-speed machinery. Proper use of 
ribs and distribution of mass has been the con- 
ventional solution to this problem, and in spite 
of many attempts to establish working relation- 
ships between elastic properties of constructional 
materials and rigidity the older methods are 
still more reliable. In this connection it is im- 
portant to note, however, that some grey irons 
have rigidity values 30 to 40 per cent. greater 
than others in the same section. How much of 
this is due to the superior elastic properties of 
the metal and how much is due to the increased 
internal friction of the grains has not yet been 
demonstrated, but tests demonstrate the final 
result nevertheless. 

The transverse bar lends itself to determining 
this property, under static test, by noting the 
deflection at a given load less than breaking. 
Figs. 4 and 5 show averages from a number of 
transverse bars whose tensile properties showed 
them to be in the classes noted. This sort of 
test gives best results when the load applied pro- 
duces a maximum fibre stress, as calculated by 
the beam formula, less than the tensile strength. 
The points marked with a star in these curves 
represent loads giving fibre stresses equal to 
three-quarters of the tensile strength of the 
various tensile classes. 


Classification by Uses. 


Practical classification for grey iron will follow 
in the path suggested by the new specifications. 
Classification by tensile strength gives engineers 
and designers fundamental information to work 
to. This is the field where the specifications are 
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being accepted first and one which industry has 
needed for years. 

Classifications will have an even broader 
appeal as soon as the new properties available 
to users of grey iron are known. For example, 
the light grey-iron foundries produce iron in the 
20A and 25A classes and there is often a distinct 
disadvantage from the standpoint of machin- 
ability and toughness in thin sections in going 
to higher tensile irons. It has also been recog- 
nised for some time that such terms as ‘ com- 
mon grey iron,’’ ‘‘ semi-steel ’’ and ‘ alloy iron ”’ 
have been unsatisfactory media to convey infor- 
mation to the founder. By paying close atten- 
tion to the upper and lower limits of each class, 
not only as regards tensile strength, but also in 
what respect fatigue strength, rigidity, impact, 
wear, hardness, corrosion resistance and other 
properties are reflected, one may reduce a mass 
of heterogeneous information into groups which 
can be handled in a definite manner. 

Finally, the foundryman has a means at his 
disposal to check his production from day to day 
against standards which come closer to repre- 
senting foundry conditions than any standards 
in the past. He can go further than this and 
certify that his regular production comes within 
a certain class and can demonstrate the degree 
of control he has exercised in his foundry prac- 
tice. The mechanics for establishing a closer 
contact between casting producer and user has 
now been set up, and it behoves each to use it 
for their mutual benefit. 


Oil-Fired Furnaces. 


COMPREHENSIVE EXHIBIT AT CASTLE 
BROMWICH. 

The Shell-Mex and B.P., Limited, have created 
at the British Industries Fair, Birmingham 
Section, a stand of outstanding interest to the 
foundry trades. It is almost a complete picture 
of what is available for melting and heat-treat- 
ing metals when using oil as the medium. We 
can only think of one firm of importance which 
unfortunately has not been included. One of 
the most striking factors is the definite control 
which can be imposed on these furnaces for tem- 
perature and atmosphere. 

The corner position is occupied by Sir W. G. 
Armstrong Whitworth (Engineers), Limited, who 
show their well-known rotatable furnace. An 
improvement appears this year in the form of 
a tapping device which could, if suitable ecar- 


riages were available, eliminate shanking. The 
stream of metal, as it leaves the furnace, is 
controllable as to speed. Next to it was dis- 


played, by the British Reverberatory Furnaces, 
Limited, a Sklenar oil-fired furnace of 600 Ibs. 
capacity. ‘This furnace does substantiate its 
claim for rapid melting, which for, say, bronze, 
would be about 30 to 35 mins. for this capacity. 
The oil-burning equipment is of the low-pressure 
air atomisation system, operating in conjunction 
with an air-preheating system. For this purpose 
the escaping gases pass by calorised steel tubes, 
which are giving long life. A special feature is 
the detachable roof for access for week-end 
repairs, 

The Morgan Crucible Company, Limited, show 
a 400-lbs. (brass) capacity crucible furnace. Tt 
represents one of a range of ten sizes varying 
from 200 Ibs. to 1 ton. Technicians insufficiently 
appreciate the value of the crucible furnace. 
Perhaps because of the age of process, they 
imagine that it is just the same type of plant 
their grandfathers operated. In point of fact, 
research has continuously reduced the operating 
costs, through giving surprisingly larger units 
and longer-life crucibles. No matter what type 
of furnace one studies, with larger capacities, 
there is a corresponding economy due to a reduc- 
tion in heat losses. But no matter what changes 
have been wrought in the design of crucible 
furnaces, there has been maintained the high 


Marcu 2, 1933. 


column of metal, with a minimum of surtace 
exposure. As crucible melting is in general a 
mechanical process, the incidence of a small area 
exposed to furnace gases is of such importance 
that it is winning for itself new fields. Foy 
instance, quite a number are being installed in 
iron foundries for making alloyed cast iron. 
This tall column of metal in conjunction with 
modern methods of firing induces convection 
currents, and thoroughly mixes up the metal. 
chromium and other materials with the balance 
ot the charge. 


A very imposing exhibit was staged by the 


International Furnace Equipment Company. 
fimited. It consisted of an Omnicontrol recu- 
perative heat-treatment furnace. The design 
embodies a radiant wall system, but the most 


striking feature is control which has been esta})- 
lished over temperature and atmosphere. Graphy 
ere available on the stand to show how constant 
the CO, and temperature are kept over periods 
of working. 

Alldavs & Onions, Limited, show one of their 
standard oven furnaces of the semi-muffle type. 
It has a particularly good method ot distributing 
the heat around and the muffle proper. 
This furnace also carries very efficient hydro- 
metrically-controlled temperature-regulating svs- 
tem. For the heat-treatment of small castings 
it offers many potentialities. 

There is a third oil-fired muffle furnace, |ut 
of the recuperative type, shown by the Incan- 
descent Heat Company. It is capable of attaii) 
ing 1,400 deg. C. and utilises a low-pressure 
gravity-fed oil supply. Preheated secondary air 
is admitted to the combustion chamber. Special 
attention has been paid to the refractory 
material to ensure a maximum of conductivity. 
whilst the shell, made from heat-resisting cast 
iron, is particularly well insulated. 

Now there are 11 more other exhibits, the 
majoritv of which are burners. The day has 
long past when the works-maintenance depart- 
ment constructed for the foundry a sort of ernde 
hbunsen burner. The modern burner, apparently, 
may be pressure or gravity fed. Some have 
thermostatic control, some burn preheated air 
and others use cold. All, however, have 
special feature. The one we have noticed in 
many foundries in connection with melting tur- 
naces is the Wallsend low-pressure burner, be- 
cause it has been standardised by one of the 
leading designers. 


over 


some 


Amongst other applications of oil-firing to be 
seen on this truly remarkable stand is a 300-1). 
aluminium lead or aluminium melting pot |, 
Urquhart, Limited. The interest here really 
centres around the burner, which is of the 
medium-pressure type, which can be either hand- 
or thermostatically-controlled. 

Another quite small furnace, burning only one- 
third of a gallon per hour, is shown by Swinne\ 
Brothers, Limited. 

The final exhibit which attracted our notice 
was by Combustions, Limited, who showed the 
Rotomisor oil-burning equipment attached to a 
triple-cased enamelling stove bv Messrs. 
Hvde. 

It is abundantly clear from the above descrip- 
tion that the Shell Mex-B.P. concern have indeed 
rendered good service to the foundry industry 
in enabling them to inspect within reasonalle 
compass a range of furnaces 
equipment such has 
assembled. 


Silas 
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Ir IS ANNOUNCED that the scheme of arrangement 
of Messrs. Pease & Partners, Limited, recently sanc- 
tioned by the Court, has become operative and that 
after conferring with the parties named in the 
scheme the Advisory Committee has appointed the 


new board, which consists of Mr. J. F. Taylor, 
Mr. H..J. Walker, Mr. J. R. Glass. the Rt. Hon. 
Lord Gainford and Sir Richard A. Pease. At the 


first meeting of the new board, which was held 
recently, Mr. J. F. Taylor was appointed chairman. 
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Rotary Furnaces in a Modern Foundry.‘ 


By W. 


Scott. 


The first aim of any melting plant is to 
transfer units of heat generated from fuel into 
units of heat stored in sufficient quantity to melt 
the product. The next is to put them in with 
ihe greatest possible efficiency. Further, these 
units of heat must be transferred from one to the 
other in the cleanest possible way, that is with- 
out contamination of gases developed from the 
combustion of any fuel. 

The electric furnace may be said to be the best 
example of heat transferred without the con- 
tamination of combustion gases. Conditions pre- 
vailing in Great Britain, and for that matter in 
the greater part of the world, are such that 
widespread use of electric furnaces for anything 
hut very special work is prohibitive in cost. The 
reason for this being the comparative inefficiency 
ot the burner, boiler, turbine and generator 
manufacturing this perfect source of heat and its 
final consumption. At the other end of the 
scale there is the cupola unit with perhaps the 
most efficient heat transference of any type of 
plant, but also with the greatest contamination 
factor. 

The rotary-furnace method in the opinion of 
its users, undoubtedly supplies the mean of all 
these good and bad points. In fact, one can go 
further and say that it embraces all the good 
points and eliminates the bad ones. Rotary fur- 
naces have come to stay, and it is profitable when 
production is slack to study them so that full 
advantage of their possibilities may be applied 
when better times come. Casual or first inspec- 
tion of a plant installed may possibly lead the 
observer to think what a complicated contraption 
it is—that skilled engineers and specially-trained 
men, difficult to obtain, will be necessary. This 
is wrong because the engineer has applied his 
science in the original design, so that manipula- 
tion is of the simplest. For instance, tapping 
from most plants is a rather delicate operation, 
requiring skill in cutting out a neat hole against 
a rush of molten material. In this case it 
resolves itself into a ‘‘ button-pushing ”’ opera- 
tion, and therefore under control. 


Underlying Features. 


The main underlying feature of cast iron as 
a metal is the quantity and arrangement of the 
carbon in it. This is due not only on account 
of its direct effect, but to its influence in con- 
junction with the temperature on structure and 
form of the iron as a ferrous alloy. The varia- 
tions in these two directions which have so 
widened the scope and qualities of modern cast 
iron are not readily obtainable in the cupola, 
due to the comparative inflexibility of its opera- 
tion, both as regards time and fuel combustion. 
Generally speaking, the cupola operates under 
one standard set of conditions and the carbon 
consequently stabilises between certain limits for 
that particular plant, producing, say, a 3.3 per 
cent. carbon iron irrespective of whether the 
charge may have contained 3.7 per cent. carbon 
or 2.9 per cent. carbon. 

The temperature of metal obtainable from the 
cupola is limited, so that the product. except 
where special alloy additions are made, is con- 
fined to a comparatively small range of struc- 
ture. The foundryman has realised this, and 
utilises for ordinary working the effect of silicon, 
as far as it will, to control the grain of the 
iron. This method of controlling the state of 
the carbon present in the casting has led us in 
the past to many expensive expedients. For 
instance, nickel additions have thrived solely on 
this. Such patented methods as the Perlit pro- 
cess have come into being, purely with a view 


+ Extract of a Paper read before the Scottish Branch of the 


Institute of British Foundrymen, Mr. H. D. Campbell presiding. 


to controlling the state of the carbon. These 
systems are in no way condemned by the author, 
because really good work has been préduced by 
their aid, but they are expensive to run, and 
if similar results can be obtained by a straight- 
forward ordinary-priced cast" iron, cast in 
straightforward, ordinary-made moulds, then one 
must admit that a great step forward has been 
accomplished. 

Any method which requires the additions of 
alloys or the control of the mould temperatures 
must of necessity increase the staff for proper 
supervision. In the case of alloy iron, all serap 
returns must be isolated from the general body 
of returned scrap for two reasons, the first being 
the recovery of an expensive material, and the 
second a risk of contamination of later melts 
with unwanted alloys. This latter reason also 
makes necessary the isolation of Perlit serap 
from the main, on account of its peculiar 
analysis. The advantage, therefore, of a melting 
system, which produces a normal analysis iron 
with superior qualities, cuts out entirely the risk 
of contamination, and also the need for any 
further supervision in the moulding shops, than 
prevails for cupola melting of straight iron, 


Supervision. 

It will readily be seen that ladles of really hot 
metal require iess supervision to pour than other- 
wise. If metal is melted for important work, 
the casting temperature is of paramount import- 
ance, and sufficient margin between melting and 
pouring temperatures is necessary. To take a 
specific case, the cylinder block (previously 
described aud illustrated in a previous Paper*) 
must be cast at 1,300 deg. C. minimum to pro- 
duce a complete casting. If the metal is melted 
at 1,340 deg. C. in the cupola the slightest delay 
in pouring results in a waster. Herein lies the 
need for strict supervision to ensure that no 
attempt is made to commence pouring at a tem- 
perature which will not be sufficient. 

With rotary furnace iron, the melting tempera- 
ture under ordinary every-day practice is 1,450 
to 1,500 deg. C., thus ensuring two things—an 
ample margin between the two temperatures 
and a period when the metal is standing in the 
ladle purifying itself. 

To offset this advantage with one disadvan- 
tage, the case of pouring moulds too hot and 
damaging them is a possibility. However, from 
personal experience, the author has found that 
the moulder very carefully watches this, and for 
every mould poured too hot, there are at least 
100 poured too cold. The moulder views this 
fact that a scabbed or perished core is his own 
fault, but a cold cast is the foreman’s. If the 
opportunity for cold casting is removed, the 
reduction of wasters naturally follows. 


Adaptability. 

At various times queries have been raised by 
visitors to the Close Works, Gateshead, as to 
the adaptability of this type of plant to their 
own particular requirements. Speaking strictly 
ou malleable and grey-iron practice (steel ex- 
perience with the rotary being limited to six 
months only), there is no doubt whatever that 
they are suitable almost for any conditions. 
Supposing the output is to be 20 tons per day 
and the work produced is very small, then it is 
a case for a number of small furnaces. If the 
work is heavy, then a larger type of furnace is 
necessary, and perhaps one furnace will satisfy. 
In a mixture of large and small, a medium large 
and a small furnace would suffice to cover all 
demands. For a foundry requiring a_ small 
amount of special metal at odd times, a small 
furnace would cover the requirements. Owing 
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to the ease in lighting up and shutting down, 
no expensive prearrangement is called for. 

No two days being alike in most foundries, it 
has happened a few times that only a small 
quantity of each of three, four or five types of 
metal has been necessary from one 5-ton heat. 
This is perfectly simple to accomplish. The 5- 
ton bath is prepared with the lowest carbon, 
silicon and manganese requirements. No. 1 
ladle is placed under the spout and the correct 
quantity drawn off, applying at the same time 
the necessary quantity of additions to correct to 
the desired figure. This procedure is followed 
with variations (sometimes the additions are put 
into the furnace, if all the succeeding ladles re- 
quire this percentage) as necessary. 


Possibilities of Overloading. 

For single castings weighing just more than 
a furnace capacity, it has been found that an 
overload of about 10 per cent. can be charged 
during the first 40 heats of any one lining, and 
increasing with the lining wear to about 20 per 
cent. for the last 20 or 30 heats. Regarding 
continuous operation around the clock, we do 
not make a practice of doing this, because the 
plant is adequate under the author’s control for 
present demands in one shift. On two occasions, 
however, the 10-ton furnace has worked in 
this manner with the following results :—Six- 
teen heats, average time 2 hrs. 16 mins. (160 
tons); 10 heats, average time 2 hrs. 18 mins. 
(95 tons). 

It should be understood that data quoted in 
this lecture are not from specially-run semi- 
laboratory-type tests. Up to the present 
moment, at a rough estimate, something like 
10,000 tons of material has passed through our 
plant. ‘This includes all classes of grey iron, 
malleable iron and steel for ordinary commercial 
steel castings. Grey-iron castings have been 
produced for the following requirements :— 

All classes of Diesel-engine castings, including 
road type, marine type and railway type; turbine 
castings for high- and low-pressure duty, chiefly 
of marine type; steam reciprocating-engine cast- 
ings for marine, locomotive and _ stationary 
hydraulic castings up to 30 ft. in length, tested 
to water pressures of 2,500 Ibs. per sq. in. Light 
castings for the electrical trade, general engi- 
neering-type castings and refined iron to standard 
and special requirements. 

All the foregoing have been produced under 
one roof in one isolated shop. 

From time to time information comes to hand 
of other applications. One firm, for instance, 
have applied the system to the making of chill 
rolls. Another has scrapped their converter 
plant and produced daily regular heats of steel 
in about 2} hrs. each. Another case which caused 
great surprise was the application of a rotary 
furnace in a stove-grate foundry. The improve- 
ment in their product, due to degasification and 
increased fluidity, fully justified the change over. 
These facts and figures undoubtedly prove that 
the rotarv furnace has passed the experimental 
stage, and is established as a melting unit which 
must he reckoned with in the future. 


DISCUSSION. 


Mr. F. Hvpson said that at the Edingburgh 
meeting when speaking on Dr. McNair’s Paper he 
made the statement that he thought the rotary 
furnace spelt the death knell of the cupola, now 
after hearing Mr. Scott he was convineed about 
it. He had been reading recently an editorial 
in the Founpry Trape Jovrnat on the use of 
scrap in the cupola and soda ash to clean the 
metal. The rotary furnaces they knew could 
use cheap scrap but some day the price of the 
scrap would equal the price of pig-iron. Better 
metal can be obtained by the use of scrap, and 
the rotary furnace is capable of producing cast 
iron superior to cupola metal of equal composi- 
tion and at the same time shrinkage troubles 
are practically eliminated. The rotary furnace, 

(Coneluded on page 149.) 
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Common Foundry Problems. 


CONTRACTION ALLOWANCES FEATURED. 


A well-attended meeting of the Edinburgh 
Section of the Institute of British Foundrymen, 
which was presided over by Mr. William Wallace, 
was devoted to the informal discussion of various 
foundry problems. 


Contraction Difficulties. 


Mr. J. Srmpson first opened a discussion on 
the subject of contraction of castings, an ap- 
parently simple question, but in spite of many 
founders claiming to know all about it they 
frequently spoiled a casting before finding out 
what allowance was necessary in a_ particular 
case. Contraction was a real problem to all who 
were concerned with the production of castings, 
no matter what the metal or alloy might be. 
Contraction was responsible for a greater per- 
centage of defective castings than any other 
single factor in the foundry. The patternshops 
are well supplied with contraction rules, each 
giving a different rate of contraction, but he 
believel that the recognised rate for cast iron 
was one-tenth inch per foot, and that was the 
amount generally allowed for the average cast- 
ing. Contraction, however, varied according to 
the shape of the casting, thickness of metal, 
method of gating, method of casting and tem- 
perature of metal, whether the mould and cores 
were green or dried. It was therefore apparent 
that there was room for a wide diversity of 
opinion as to what the correct contraction allow- 
ance should be to ensure the casting came out 
to drawing size. A very good idea of contrac- 
tion could be obtained by checking the amount 
which an open sand casting of, say, a bottom 
plate for loam work had shrunk just before it 
was taken from the sand when cool. It would 
be found that up to about 6 ft. dia. by 25 in. 
thick one-tenth per foot was about correct, but 
larger or heavier plates contracted less. A form 
of casting in which contraction frequently caused 
trouble was a valve chest or casting consisting 
of a cylindrical body with two or more flanges 
cast on. It was found that such castings did 
not contract the full standard allowance between 
the flanges. The difference was often corrected 
by the patternmaker putting the difference to 
the back of the flanges and the overall size made 
right in the machine shop. 


How Contraction Affects Design. 


The above were examples of contraction of the 
simplest form, but when the engineer called for 
castings with branches and fittings projecting at 
all angles from the main body they were faced 
with the problem of determining how contraction 
would affect a branch or a stool and the pro- 
vision to be made for the prevention of the 
cracking of a particular part during cooling. 

The founders had been greatly assisted by 
metallurgists, and the Institute had published 
many results of metallurgists’ experiences in the 
laboratory, but he thought that they did not 
get the maximum benefit from such information 
because of their ignorance of the terms used by 
investigators and because it was the opinion of 
many founders that laboratory results could not 
be reproduced on a commercial basis. Relatively 
few jobbing founders were able to run a labora- 
tory and were dependent on the analyses sup- 
plied by the pig-iron suppliers. When, as usually 
happens, the charge contains a proportion of 
scrap, the founder lost the only chance of calcu- 
lating even approximately the content of carbon, 
silicon, manganese and sulphur in the casting. 
The founder therefore had to resort to old-time 
methods of counteracting the effects of contrac- 
tion. If, when examining a pattern, he noticed 
a pronounced irregularity of thickness which he 
considered might cause a draw, he used a chill, 


or, if possible, made allowance for a riser to feed 
the heavy section. 


Expansion in Deep Castings. 

It was generally accepted that castings in all 
metals contracted towards the centre, but in 
casting heavy hydraulic castings on end in a 
pit it had been observed that in the case of 
cylinders and rams the diameter remained at 
pattern size. He had had cases in which the 
diameter of cylinders 20 ft. in length and 16 in. 
dia. were larger in diameter than the pattern. 
He thought that was due to the pressure of the 
molten metal in the head making the mould 
larger than the pattern left it. He had been 
confirmed in that view by observing that on the 
morning after casting such a cylinder the sand 
protruded one-eighth or one-sixteenth of an inch 
beyond the bars of the box, although he had 
been certain that the sand had been scraped off 
flush with the bars before stoving. In castings 
of that size and type, cast on end, contraction 
lengthwise was than when cast level but 
occurred just in the same way, that was to say, 
to the centre. That could be proved if care was 
taken in lifting off the top part of the box, and 
it would be found that the casting was clear 
of the bottom end of the mould. Even when east 
on end the contraction in an hydraulic eylinder 
was not regular. Mr. Simpson then illustrated 
his remarks by means of a number of sketches 
on the blackboard. He also dealt with contrac- 
tion in wheels of various types cast in green 
sand with green cores, green sand with dry cores 
and also in dry sand with dry cores. He stated 
that in the case of equal-armed wheels the con- 
traction caused a flatting opposite the arms. 


less 


Flanges on Pipe Castings. 


Mr. J. Witson, said that in regard to the 
pipe with flanges and the cylindrical valve bodies 
which Mr. Simpson had sketched, he agreed that 
full contraction did not take place between the 
flanges, and he thought it was best overcome by 
putting a little extra on the flanges. The extra 
machining cost was not a serious item in these 
days, as modern high-production machines would 
soon turn down an extra } in. or so. 

Mr. Kirpy said he had recently had a rather 
unique experience with a steel casting 2 ft. 4 in. 
long. He had always made this job in green 
sand, and the castings had always come out at 
2 ft. 4 in. He had, however, recently made one 
in dry sand, and it came out three-sixteenths 
of an inch longer than the green-sand castings. 
It was obvious that it must have been in a state 
of greater strain. He considered that the nature 
of the sand and mould had much influence on 
the amount of contraction in any casting. He 
could not agree with Mr. Simpson about the 
wheel contracting most at the end of the spokes. 
In steel, at any rate, the rim would crack be- 
fore it had a flat on it. Personally, he had 
never seen the flatting opposite the spokes. 

Mr. A. Bruce said that, in the case of wheels, 
he always found that between the arms was the 
weakest spot; the metal there set first, and he 
had often to thicken the metal at that part. 
With regard to the smaller contraction in cast- 
ings on end, he thought that a denser casting 
was obtained, and if one was broken up, it was 
found that up to the centre the metal was denser 
and closer. In the case of the cylinder pulling 
up five-sixteenths from the bottom, he would ease 
the flanges to allow contraction to take place, 
hut there again the full contraction allowance 
was not obtained. He agreed with Mr. Simpson 
that there was less contraction in the diameter 
of a cylinder cast on end. In reference to the 
wheels cast in green sand and dry sand, the 
cooling was quicker in the green sand, so it gave 
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more contraction in green-sand than in dry-sand 
moulds. 


Syphon Castings. 

Mr. J. Currie said that he thought the first 
speaker had seen the right point. He had 
recently to deal with some syphon castings in 
steel which had previously been made in Bel- 
gium, and it was found that the patterns were 
made with a much bigger contraction allowance 
than they required. It was discovered that the 
Belgian founder required more contraction, be- 
cause they cast in green sand and there was 
always more contraction in a green-sand than in 
a dry-sand casting. Wheels had usually an un- 
equal number of arms, and usually a cavity was 
left in the spoke and arrangements had to he 
made to feed at that point. Steel founders had 
to combat cracks and tears as well as contrac- 
tion. Composition of the metal, density and 
method of running had to be taken into con- 
sideration when dealing with steel. Due atten- 
tion to those three points helped materially in 
overcoming the effects of contraction. 


Green-Sand Moulding. 

Mr. J. Witson then read a short Paper on 
‘“General Foundry Problems,”’ illustrated by a 
considerable number of blackboard sketches. 
Of practical interest were his remarks on the 
decline of green-sand moulding. To counteract 
modern tendencies he suggested that a good fac- 
ing sand was the first essential, followed by a 
firm bed 4 in. below the pattern, regular ram- 
ming, making light courses of, say, 4 to 5 in. 
deep by using a small rammer always kept 2 in. 
from the pattern, as a prime requisite, but a 


dog rammer can be used with freedom when 
6 in. from the pattern. Other features were 


clear venting where possible, and solders and 
hangers always to be kept clear from the frame 
of the top part. This latter point was very im- 
portant, as not only was there a danger with 
the overlapping hanger, but the necessary clear- 
ance for weighting the job was restricted. With 
gating, a number of small gates was kindlier to 
the mould than one or two large ones. If the 
moulder swabs the mould, he must always give 
the water time to settle, and thereby avoid glaz- 
ing. It is advisable to sprig any corners, espe- 
cially near the gates, yet in all cases one must 
be sparing with the plumbago. If the mould 
has been disturbed by face-jagging, sprigging, 
extra sleeking, such as is often the case if the 
job has been swept up, then to skin-dry it with 
the blow-lamp is an essential, and, granting it 
is cast fairly hot and the correct quality of 
metal, there are no reasons why the casting 
should not come out just as clean and machine 
as well as if the job had been made in dry sand. 

The CHarrmMan said that as an engineer he 
would be very much interested to learn why 
moulders are leaving green-sand moulding and 
relying so largely on dry sand. 


Modern Tendencies. 

Mr. Simpson said that he personally was 
doubtful about the large castings which it was 
claimed used to be made in green sand. He had 
seen sole plates made in green sand, but no one 
would accept them at the present time. He had 
also seen castings made in green sand that were 
so hadly strained that they had to be machined 
straight. Certainly many castings that were 
made in dry sand could be cast in green sand, 
but he doubted if there was any great difference 
in cost. Most foundries had stoves in operation 
and it was easy to put in the mould and have a 
safe casting rather than a risky one. Dry-sand 
moulds could be closed quicker than green sand, 
and it was easier to place the cores than in a 
green mould. He therefore doubted if there was 
so much difference in hetween green sand 
and dry sand as some speakers tried to make out. 
Mr. Currie had stated that wheels had an equal 
number of arms, but he must have been for- 
tunate. The wheels which he had to make Had 
an unequal number of arms, and in the last few 
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he had to make the contraction was so great that 
the flatting was observed although } in. had 
been allowed. The wheels were actually weaker 
between the arms as Mr. Bruce had suggested. 
Mr. Bruce had suggested that the contraction at 
the bottom of the cylinders cast on-end was due 
to the mould and the flanges could not give. 
He had held that opinion also until he opened 
one that had beet cast dead level and found also 
five-sixteenths contraction at the end. He 
wished to thank Mr. Wilson for his interesting 
Paper and also those who had criticised his own. 

Mr. J. Currie said that there was one point 
about contraction which had not so far been 
referred to—namely, that which became evident 
in the machine shop and usually caused warping. 
In iron castings it was less in green-sand cast 
than in dry-sand cast material. In steel castings 
ithe difference in quality of the castings was very 
little, as they would probably both be annealed. 
The annealing caused a growth, and it might be 
that a pipe 2 ft. long in dry sand would be 
2 ft. 3 in. after annealing. The strain would 
consequently be removed. 


Wheel Castings. 


Mr. Morris said that he had been very in- 
terested in the discussion about the wheels. He 
had had quite a large experience with wheels 
made both in cast iron and steel, not as a 
founder, but as a buyer and user of toothed 
wheels for gearing. He found great difficulty 
in obtaining a pair of wheels alike. In a pair 
of wheels, 27 in. dia. and 2-in. pitch, he found 
that two teeth varied as much as }{, in some 
cases even if obtained from one firm. That” 
day he had obtained a couple of wheels for a 
repair job, and it possible to see the clearance. 
The old wheels showed ;& and the new ones %, 
with the same number of teeth and the same 
pitch. 

Mr. J. Srmpson said that the difference in the 
sizes of wheels was a common complaint, and a 
machine-moulded wheel cannot be guaranteed 
to within an eighth part. He was interested in 
the remarks about the growth of steel castings 
on annealing, as he thought it explained a 
trouble which he often experienced. For certain 
work he had to obtain steel castings of more or 
less a plain H section, which were built up in 
a framework. He found that if the patterns 
were sent to exact size the castings came in much 
too big and a quantity of machine work was 
necessary. 

Mr. A. Campron then said that both the 
General Council of the Institute and the Scottish 
Branch Council were very gratified at the success 
of the meetings being held in Edinburgh, and 
pleased at the large attendances; but the real 
object of arranging the meetings was to bring 
the advantages of membership of the Institute 
to East of Scotland founders in order that they 
might be induced to join. He then outlined the 
advantages to be obtained from membership and 
the work which was being done and in contem- 
plation for the benefit of the industry. He 
pointed out that the larger the membership the 
greater would be the attainments of the Institute 
in furthering the progress of the founding in- 
dustry. He appealed to all those who were then 
present to become members and also to do what 
they could to make known what the Institute 
had already achieved and what it had in view 
for the future. 


New Method of Casting Ingots.—An entirely new 
method of casting ingots has been developed by 
the Firth-Sterling Steel Company, McKeesport, Pa., 
after three years of research and experimental work. 
The process consists in casting in a cloverleaf-shaped 
mould, in cutting off the three wings and discarding 
the central portion. Ingots weighing 1,000 Ibs., 2,000 
Ibs., 3,000 Ibs. and 10,000 Ibs. have been cast with 
excellent results. To date, over 300 tons of tool 
steel have been manufactured by this process in a 
number of different grades and tried out experi- 
mentally at the mill and by actual use in the field.— 
Age.”’ 


FOUNDRY TRADE JOURNAL. 


Rotary Furnaces in a Modern 
Foundry. 

(Concluded from page 157.) 
therefore, offers not only an economic advantage 
but also a scientific development. In regard to 
the costs shown he was not altogether satisfied 
with the system of costing used by Mr. Scott. 
He had recently been discussing with their office 
people the cost of metal at the spout, the office 
stated it to be £6 per ton, but he worked it 
out and found it to be £4 and on asking the 
office people for an explanation he was told that 
although the price at the spout was admittedly 
£4 per ton the price to be taken was the price 
per ton of good castings produced, which was £6. 
Going farther, to make 70 tons castings about 
100 tons of metal are melted in the cupola to 
provide for heads, risers and the last metal put 
out on the floor. Much of this is eliminated 
with rotary-furnace metal, and so that there is 
especially for alloys a great advantage in the use 
of the rotary furnace. The price of the furnace 
appeared to be initially costly and he had lately 
seen competitive furnaces using oil. He would 
like to ask Mr. Scott, when deciding to install 
pulverised-fuel furnaces, he went into the ques- 
tion of using oil. It would permit the cutting 
out of the pulveriser and so cheapen the plant. 

Mr. Scort, in reply to Mr. Hudson, said he 
obviously could not give costs to suit everyone 
and they might not suit Mr. Hudson, as it was 
impossible to know every individual’s conditions 
and prices of materials. But they could take 
what he had given as a basis which he thought 
would be sufficient to enable cost sheets to be 
made to suit individual cases and local prices. 
In regard to oil, he wished to say that he did 
not put in the rotary furnaces, but his firm did, 
and no doubt they went fully into the question 
of oil fuel. He thought that if Mr. Hudson 
compared furnaces producing a metal at the 
same temperature he would soon discard the idea 
of oil. 

Lining Costs. 

Mr. J. Mivier said that he had been greatly 
impressed at the possibilities of the rotary 
furnace. He would like to know something 
about repairs to the lining. It was a compara- 
tively easy matter to line the shell on end, but 
he would imagine that there was great difficulty 
in patching it whilst in operation. In ordinary 
cupolas it was a hot job patching and everything 
in its favour with an up and down draft, which 
is not the case in the Sesci furnace. Perhaps it 
was that the rotary furnace gave more of a 
washing action of a rotary nature, so that no 
holes were formed and patching was a negligible 
quantity. He remembered a few vears ago they 
were taken by storm by Lanz process, which 
was claimed to be exceedingly profitable. His 
firm did not receive enough information to 
warrant the expense demanded, but he would 
like to know if Mr. Scott thought the Perlit 
form of iron could be made in small castings in 
this furnace. Had Mr. Scott tried basic 
linings ? 

Pulverisers. 

Mr. Scott, in reply, said Mr. Miller was per- 
fectly right in stating there was some trouble 
at first due to the fact that the pulveriser 
supplied was designed for Continental fuel, and 
when they first got it they overlooked the fact 
of the extra hardness of English coal. When, 
however, they installed the four-unit plant they 
installed a new machine and had had no trouble 
since. The Continental people since that time 
have evolved a pulveriser suitable for British 
coals. He never worried about the pulveriser 
now, and only looked at it about once a fort- 
night. In regard to the query about patching, 
they did not patch at all. The furnace is so hot 
that it took at least two days before they could 
get into it. The life of the lining he had stated 
was without any patching. In regard to Perlit 
iron his remarks were not adverse to the pro- 
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cess; good work had been done and any one prac- 
tising it could get good results. The chief 
trouble was the mould temperature required, and 
working with the cupola it was not possible to 
have metal at the correct temperature at the 
same moment as the moulds are at their correct 
temperature. The superheating of the metal 
assured the graphite would be in a very fine 
state and metal of the same composition gave 
very much better results from the rotary furnace 
than the cupola. They sent out metal from the 
rotary furnace to customers instead of cupola 
metal, and metallurgists had asked what had 
these done to the metal, as it was ever so much 
better. The tensile had increased 8} tons per 
sq. in. With regard to linings, they had had 
most experience with acid material, and that was 
regarded as standard for rotary furnaces. They 
had tried basic material, but had not enough 
experience of it so far, and up to date he was 
prepared to say that acid linings were the best 
to use. 


Flexibility of the Cupola. 


Mr. J. M. Primrose said the flexibility might 
be required for high-grade castings, but for work 
like his own where 50 tons per day were wanted, 
all of one grade of good hot metal, he did not 
think the rotary furnace would be of any use. 
Cupolas could give metal at 1,500 deg. C. at the 
spout, and his own could melt the metal in 
3 hrs. and they could continue for 8 hrs. at 
14 tons per hr. The metal could be taken 
500 yds. and cast into very small moulds. He 
did not think the rotary furnace could compete ; 
the cupola could do it 50 per cent. cheaper. 

Mr. Scorr said in reply to Mr. Primrose, that 
good work had, of course, been done with cupola 
metal, otherwise they would never have had the 
fine ships and machinery which they had. He 
did not agree that metal of 1,500 deg. C. could 
be obtained regularly at the cupola spout. He 
thought that statement could not be substan- 
tiated. Perhaps Mr. Primrose used high-phos- 
phorus and high-silicon metal, but cylinder 
blocks could not be cast with that material; 
cylinder-block metal could not be carried 500 yds. 
from a cupola and cast. It could hardly be cast 
ou the spot. The rotary furnace had been shown 
to be suitable for a wide variety of work, and 
he had given examples even of a stove-grate 
foundry using the furnace successfully. As he 
had previously stated when that was suggested, 
he hardly thought it reasonable, but experience 
has shown it to be justified. He had shown a 
figure of 12s. 5d. per ton at the spout all in, and 
he did not think Mr. Primrose could do it at 
that figure in his cupola. ; 

The CHarrman said they had enjoyed an in- 
teresting Paper which had given them authorita- 
tive figures for the rotary furnace gained from 
actual working experience. He asked them to 
express to Mr. Scott their sincere and hearty 
thanks for his Paper and also to Maj. Bird and 
Messrs. Armstrong Whitworth (Ironfounders), 
Limited, for permitting Mr. Scott to give the 


Paper. 


Chrome-Nickel Cast-Steet Anchor Chain. The 
United States Norfolk Navy Yard, after a con- 
siderable amount of experimental work, is now 
making its own chrome-nickel east-steel anchor 
chain. The steel has a composition similar to 8.A.E. 
steel 3135. containing approximately 0.35 per cent. 
carbon, 0.80 per cent. manganese, 1.5 per cent. 
nickel, and 0.6 per cent. chromium. To find the 
most effective treatment for the chrome-nickel chain, 
146 bars from one heat containing 0.37 per cent. 
carbon were subjected to 73 different heat treat- 
ments. From the experiments two treatments were 
derived. Sizes greater than 14 in. are heated to 
1.650 deg., cooled in the furnace to 1,550 deg., 
quenched in cold water and tempered at 1,100 deg. 
For sizes less than 14 im. the treatment consists 
of heating to 1,650 deg., cooling to 1,550 deg. in 
the furnace, and then cooling in air. The air-cooled 
chain also is tempered at 1,100 deg. The time of 
holding at the quenching and tempering tempera 
tures depends upon size of chain.—‘‘ The Iron Age.” 
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New Demands on the Brass Foundry. 


Mr. J. Arnott’s Paper* on the above subject 
gave rise to an interesting discussion, which was 
opened by Mr. S. E. Dawson, who, referring to 
Stellite —a nickel-chrome alloy said that it had 
a strength of about 35 tons per sq. in., which 
was even higher at elevated temperatures. In 
connection with the latter, it was not generally 
realised that when iron was present then the 
strength immediately dropped to 3 or 4 tons per 
sq. in.; chrominm was also harmful in that 
respect. 

Nickel had been spoken of as a hardener, but 
was it really a hardener or a “ toughener ’’? 
He knew that in the ferrous series nickel was 
really a toughener rather than a hardener, and 
if the machine shop would alter the tool used to 
suit the nickel alloy they would not be so keen 
to say that nickel alloy was hard. More clear- 
ances had to be left, and the machine shop was 
apt to use the ordinary tools. He would be 
interested to know what the wear test was on 
particularly hard alloys, whether due to tough- 
ness or some form of hardness. Such tests on 
cast iron were greatly vitiated by the presence 
of dirt. He did not know whether Mr. Arnott 
had found similar conditions in his tests. There 
was a good deal of controversy as to what was a 
good wear test. He would like to know whether 
the wear test described by Mr. Arnott would 
apply to iron and steel, because it seemed to be 
very simple. 


Iron in Al-Si Alloys. 


In reply Mr. Arnorrt said that it was very diffi- 
cult to get Stellite castings at all, and there 
was apparently great difficulty in casting it. It 
was one of the heat-resisting alloys and was a 
perfectly good proposition. The position with 
regard to the other alloys was probably that they 
were suitable for small parts, but were very 
troublesome to cast, particularly any incor- 
porating aluminium. With regard to the ques- 
tion of aluminium-silicon alloys, he had never 
used any made-up metal. Pure 
readily obtainable in this country. It was some- 
times still called ferro-silicon, although the 
silicon content would be over 984 per cent. [ron 
was the undesirable impurity in that series of 
alloys, but it was quite easy to get the finished 
alloy with only 0.3 per cent. of iron. Quite 
definitely much of the brittleness in the earlier 
samples of aluminium-silicon alloys was due to 
iron, but, with the purer material that could 
now be obtained, that loss of ductility was 
avoided. The pouring temperature of aluminium- 
silicon. was very much less tricky than that of 
most of the other light alloys. The most useful 
property of aluminiun-silicon alloys was the 
lower shrinkage, which was the reason why the 
same early. opening of moulds as with copper 
zine alloys was not required. The pouring tem- 
perature ranged from 680 deg. C. to 750 deg. C. 
for light castings. 

He did not quite know what reference he had 
made to copper. With regard to the addition 
of nickel to the gunmetal series, it appeared to 
him to cause real hardness. Structurally gun- 
metal had two constituents, almost pure copper 
and a hard tin-compound. The nickel went into 
solution in the copper portion and definitely in- 
creased the hardness. So far as wear-tests were 
concerned, the application of the test he had 
mentioned was very definite and easy in service. 
The test simply duplicated the type of rubbing 
which they had in part of their gear. It was 
originally designed to test ebonite rings. Most 
of the tests were carried out under water, and 
the question of dirt did not arise. 


silicon was 


Brinell Hardness of Gunmetal. 


Mr. Humpureys referred to the Brinell hard- 
ness of gunmetal and the figure of about 80 given 


* See FOUNDRY TRADE JOURNAL, January 12, 1933, page 27 


by Mr. Arnott, and said he had found that there 
Was an enormous variation in the Brinell hard- 
ness, depending on where the Brinell was taken. 
Was there any standardisation in that way? 
When one was asked for the Brinell hardness 
of gunmetal, it was a little difficult to give, 
when one knew that variation took place. It 
was a curious thing but he did not know of any 
motor car manufacturer who had _ adopted 
aluminium-silicon alloys. Mr. Arnott had men- 
tioned the question of chills, and he would like 
to know if he had any opinion as to the material 
which should be used for chills; should it be iron, 
brass or copper? He had been interested to hear 
Mr. Arnott’s remarks about the copper-silicon 
alloys. He did not think they had maintained 
their early promise, and he thought Mr. Arnott 
had stated the position very well when he said 
that to-day the saving from using them as sub- 
stitutes for tin was so small that it was not 
really worth while. He has emphasised, how- 
ever, the very high shrinkage in these alloys. 
He offered the same cure as for manganese brass, 
heads and risers. There was a curious differ- 
ence between the two alloys, manganese brass 
had an extraordinary long pasty range and large 
risers certainly did meet the position in that 
case quite well, whereas copper-silicon alloys had 
an extraordinary short freezing range. 

With regard to the Brinell hardness of gun- 
metal, Mr. Arnott said that the only thing to 
he done was to take the Brinell on the skin. The 
falling off of the Brinell hardness was one of the 
reasons for avoiding gunmetal for heavy cast- 
ings. Aluminium-silicon alloys had admittedly 
a low proof stress, but in brass foundry work 
gunmetal had a fairly low proof-test in relation 
to its tensile. With reference to chills for cast- 
ings, if there were not many required, he would 
say that iron would be good enough, but if the 
design was going to be cast over a long period 
he would advise them to make them in gun- 
metal; copper was a little too difficult to get 
sound. If iron chills were used for a long time 
it would be better to scrap them as they became 
dangerous. The gravity fell by 10 per cent. due 
to growth and gas absorption. Copper-silicon 
alloys had not fulfilled their early promise, due, 
he thought, to the over-estimation of the pro- 
perties, but he could honestly say that he had 
never been responsible for that, as he had always 
taken the view that it was only a substitute for 
gunmetal. 


Silicon Bronzes. 

Mr. A. Locan, the Chairman of the Institute 
of Metals, said he was very interested in the 
question of the relative skins produced on gun- 
metal castings as compared with copper-silicon 
castings. The copper-silicon series had started 
off with a great noise some years ago, but very 
little was heard of them nowadays, the chief 
reason being the one given by Mr. Arnott, that 
they were merely a substitute for tin. Tin was 
now a more reasonable price, and the same reason 
for copper-silicon alloys did not exist. In an 
ordinary foundry castings of many different sizes 
had to be made and in some cases it was difficult 
to obtain a good skin where the same sand had 
to be used. He would like to know whether Mr. 
Arnott could give them some hint as to how a 
very fine skin could be produced on small gun- 
metal castings. Was it possible to do that where 
very big castings were also being made? The 
relative friction and wear properties of the two 
alloys were also very interesting. With regard 
to aluminium-silicon alloys, which were very easy 
to handle, Mr. Arnott had mentioned making 
them up with purest aluminium and silicon. 
That, of course, was necessary. 


Skin in Gunmetal Castings. 


In reply to Mr. Logan, Mr. Arnott said that 
he thought Mr. Logan’s proposition about the 
skin of castings was pretty much the same as 
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their own. They could not produce castings 
with the same skin as some of the little local 
foundries, simply due to the fact that in the 
small foundry the moulder worked with a tub 
of sand and no core or floor sand got into it 
as was generally the case in a large foundry, 
and consequently the grain was not roughened, 
Silicon-bronze castings, under poor conditions for 
getting a skin, would give a better skin than 
gunmetal. He thought that a good skin could 
only be obtained on gunmetal castings when one 
got back to the small-foundry conditions. 

Mr. Gresty said that his actual practical 
experience on non-ferrous alloys was largely that 
of the type of alloy which was fairly straight- 
forward. Mr. Arnott had several times men- 
tioned the question of purity of aluminium: 
would he be good enough to mention a figure. 
Did he mean 98 or 993 per cent.? With regard 
to the hot tests, he understood that all the 
figures put before them were for short-period 
tests. He would very much like to know 
whether Mr. Arnott could give them correspond- 
ing figures where the time element was a factor, 
as it seemed to receiving more attention 
nowadays. 


he 


Friction Tests. 

With regard to the purity of aluminium-silicon 
alloys, Mr. Arnott said that the aluminium was 
the high quality made by the British Aluminium 
Company, guaranteed 99.5 per cent. The silicon 
was the best obtainable to-day which was sold as 
guaranteed over 98 per cent. However, the only 
serious impurity with that series was iron, and 
that was about 0.6 per cent. All the tests men- 
tioned had been short tests; he had avoided 
doing creep tests. He fully agreed that one 
must take into account the falling-off with time. 
The friction machine ran at 16,000 strokes per 
hour and 160 ft. per min. Thev had something 
like 100,000 strokes in a day. As far as length 
of time was concerned, they ran up to } million 
strokes if nothing happened. When the tests 
were run in oil, if the two metals were going to 
agree it was very difficult to get any year at all. 
He had run some tests in oil where } million 
strokes had made no difference at all. In the 
ordinary course of events one day gave an indi- 
cation of what was going to happen and 2} days 
(1 million strokes) gave plenty of wear to show 
what would happen. A very interesting thing 
was that they could reproduce the effect of 
seizure excellently. The machine was very 
simply arranged and was fairly ruggedly made, 
vet when two metals started to seize there was 
a very heavy drag on the machine. 

Mr. Pat tin said that some of the points raised 
had been of special interest to him as an 
engineer. With regard to the rubbing test, he 
thought that it would produce sharp edges all 
the time. Even after being rubbed with oil, 
there was no opportunity for the oil film to be 
formed. In that test was it Mr. Arnott’s 
practice to use two similar metals or did he vary 
the metals just to see how they would work 
together? In connection with that point, he had 
found that using manganese bronze with any 
sort of bearing, it was the manganese bronze 
which wore and never the bearing. 

In reply, Mr. Arnott said that there were only 
two groups ef metals which he had found which 
would agree to rub on each other, and they 
either contained lead or graphite. The only two 
metals which would rub on each other well were 
lead bronze on lead bronze or cast iron, on cast 
iron. 

A vote of thanks to Mr. Arnott was proposed 
by Mr. Logan and seconded by Mr. Gresty. 
Mr. Arnott briefly replied. 


THE ARRANGEMENT by which Mr. John H. Skelton, 
late managing director of Messrs. H. J. Skelton & 
Company, Limited, took charge of the selling 
organisation of the Skinningrove Iron Company, 
Limited, has been terminated by mutual consent, 
owing to a friendly but fundamental divergence of 
view upon the sales policy of the company. 
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Some Aspects of Selection of Engineering 


Materials. 


DISCUSSION BY PROMINENT METALLURGISTS. 


(Concluded from page 26.) 


Grain Refinement. 


As Mr. Archbutt had said, the value of the 
foundryman in providing sound materials was 
outstanding; personally he had very great ad- 
miration for the foundrymen and never ceased 
to marvel at his skill in producing castings. 
He had found it difficult to follow Mr. Archbutt’s 
comments on grain refinement, but, of course, 
he bowed to Mr. Archbutt as one of the leaders 
in the development of aluminium alloys. Mr. 
Archbutt knew far more about that subject 
than he himself ever would. At the same time, 
he had always understood grain refinement to 
mean a reduction in the size of the grain, and 
that was what he had meant in the Paper. 

Mr. Axcusutt, interposing, said there was a 
structure in the grain also, and it was possible 
to have a coarse grain in which the orientation 
was the same throughout, but with a very fine 
structure within the grains. 


The AvutHorR asked what that structure con- 
sisted of ? 
Mr. <ArRcHBUTY said it silicon and 


aluminium eutectic. It was extremely difficult 
to etch up the grain boundaries in that alloy, 


Aluminium Alloys. 

The AurHoR said that probably he chose a bad 
example in mentioning aluminium-silicon alloys, 
but what he had in mind was a reduction in the 
size of the grain. In reply to Mr. Murphy, the 
author said he had to omit any consideration of 
high-temperature work, and he should have men- 
tioned that fact in the Paper. He had not gone 
into the question of creep, mentioned by Mr. 
Murphy, and, as a matter of fact, Mr. Murphy 
probably knew much more about it, due to his 
recent association with the National Physical 
Laboratory. At the same time, he did not think 
creep would be involved with reverse stresses 
alternating about zero, but the chief point 
seemed to him to be the stability of the second 
phase at high temperatures. He had rather 
anticipated that Mr. Murphy would have men- 
tioned bearing metals, as he did, but that, 
again, was outside the general stress-resisting 
properties that had been dealt with in the Paper. 
The question of where to draw the line with 
regard to non-metallic impurities—and also the 
size—had been mentioned by Mr. Curzon. As 
a matter of fact, size was very difficult to ascer- 
tain, but the distribution and the amount were 
fairly easy to determine. The distribution could 
be ascertained from the notched-bar fracture, 
whilst with regard to the amount, there was now 
a method of electro-deposition of iron from the 
steel in the case of plain-carbon steels. The 
iron was deposited away from the piece of steel 
and the non-metallic inclusions were retained in 
a parchment bag and subsequently analysed. 
That was a method which should assist in 
enabling some agreement to be come to with 
the manufacturers. 

Finally, there was the question of experimental 
values and service values, mentioned by the 
chairman, which was tied up with the question 
of reduction of factors of safety. Of course, the 
reduction of factors of safety was the ultimate 
ideal in engineering work, but he did not think 
that the ratio of experimental values to service 
values would ever be expressed in a mathematical 
formula. He believed that the physical inter- 
pretation, as he had attempted to show it, was 
the only way in which to link up test results 
and service values, because if any attempt was 
made to put it into a formula, there were such 
matters as variations in section and size, cooling 


rate, and so on, which could not be subjected to 
mathematical analysis. 


Vote of Thanks. 

Mr. ArcuBUrT, proposing a hearty vote of 
thanks to the author for his Paper, said that 
the value of it was reflected in the excellence of 
the discussion. He also expressed thanks to the 
author for the admirable manner in which he 
had replied to the discussion. 

Mr. V. Detrort, who seconded the vote of 
thanks, expressed the view that the Paper indi- 
cated to the foundrymen that the engineer was 
not unreasonable in putting forward specitica- 
tion, and that these specifications were only 
arrived at after many years of difficult research 
werk. The subject of the behaviour of metals 
was a very complex one, and it was work which 
may eventually lead to further research on the 
subject of the constitution of matter. The 
author, of course, was mostly interested in the 
manufacture of automobiles in which materials 
were subjected to every kind of stress. In addi- 
tion to that there were the effects of heat and 
to a certain extent of corrosion. Therefore, the 
engineer was obliged to provide for certain allow- 
ances, but even if the engineer was able to put 
forward a complete and precise set of specifica- 
tions the foundrymen in most cases would not 
be in the position to guarantee consistent results 
on aceount of the problems arising in chemical 
composition, and in methods of moulding, melt- 
ing, pouring and cooling. Therefore, here again 
the engineer had to resort to certain allowances, 
which was quite reasonable. The Paper was 
undoubtedly a further step in the direction of a 
hetter understanding between engineers and 
foundrymen, and he hoped that in the near 
future one of the members of the Institute of 
British Foundrymen would have an opportunity 
of presenting a Paper before the Institute of 
Metals, putting forward the foundrymen’s case, 
namely, the difficulties involved in working to 
the specifications that were produced. 

The vote of thanks was carried with hearty 
acclamation, and the AvTHoR expressed 
sincere appreciation. 


Value of Elongation. 

Mr. W. C. Deverevx wrote that he was 
hopeful that Mr. Hunt, with his constant asso- 
ciation with automobiles, would have given some 
idea as to what his experience was with the 
various materials, or characteristics which he 
desired in automobile construction. Further, he 
could not understand why Mr. Hunt put such 
a great value on elongation. This was a point 
raised by Dr. Gough. Surely a high elastic 
limit with a material having elongation sufficient 
for its purpose has an advantage over a mate- 
rial with a lower elastic limit with an elongation 
which would take care of what Mr. Hunt called 
the factor of ignorance.’’ 

When referring to elongation, what had Mr. 
Hunt in mind in relation to the gauge length? 
For instance, a material might have a large 
crystal size, and each crystal slip throughout 
the whole gauge-length giving a high value of 
elongation, a characteristic perhaps advisable in 
sheet which had to withstand cold-pressing 
operations, whereas material with a_ small 
crystal-grain would perhaps show no slip except 
adjoining the point of rupture with an elonga- 
tion at the point equivalent or more than the 
large crystal-grain specimen. Since this amount 
of elongation in, say, a crankshaft would take 
care of any local overstresses likely to occur at, 
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say, the point of junction with the crank pin 
and the webs or with other portions of the crank- 
shaft, surely Mr. Hunt would not condemn this 
material on the result of its elongation value 
over the usual accepted standard gauge length 
as used in England, namely, 2 in.? 

He was interested in Mr. Hunt’s  state- 
ment that most of the failures he had 
experienced were failures by fatigue, when it 
was weil kicown that the elongation did not seem 
ta be linked at all with the fatigue value, which 
with most materials tested seemed to be in close 
relationship with the ultimate strength. 

He was also surprised, as evidently was Dr. 
Gough, at Mr. Hunt’s statement that he did 
not consider the impact test a shock test, and 
that he put reliance upon this test from the 
point of view of design. He quite appreciated 
that the impact test was a good measure of the 
care with which the material had been manu- 
factured, providing one kept in mind the stan- 
dard of impact value which was associated with 
each material, and not comparing the impact 
value of one,material with another. Surely the 
impact test, since the elastic limit is exceeded, 
always was definitely a shock test, and, as such, 
had little value in design, particularly consider- 
ing that to withstand shock up to the elastic- 
limit, the modulus of elasticity would play so 
important a part. 

He disagreed with Mr. Hunt that the repeat 
impact test was of little value. Most of the 
work done both with the Stanton machine and 
with the recently-introduced Amsler machine 
had proved of considerable value in automobile- 
engine design as well as in aircraft, and seems 
to prove that in this type of test the high elastic 
limit was of all importance as opposed to the 
usual elongation test. 


Author’s Reply. 

The AvrHor (Mr. Hunt), in reply, wrote that 
he thanked Mr. Devereux for his interesting 
contribution to the discussion, but he was afraid 
Mr. Devereux had rather misinterpreted certain 
of his statements. On the question of elonga- 
tion it could hardly be said that he ‘* put such 
a great value ’’ on this property. He merely 
stressed the fact that, contrary to the assertions 
of certain eminent engineers and a few metal- 
lurgists, an adequate elongation was an essential 
feature of a material, whatever its form of load- 
ing. He would, of course, never select a material 
for its elongation alone without due regard to 
the elastic limit. 

Mr. Devereux raises an interesting point with 
regard to grain size and gauge length. The 
question of sheet material for cold pressing was 
rather outside the scope of the Paper, but it 
is usual to determine elongation over both 2 in. 
and 8 in. on the same test-piece. Fortunately, 
the grain Size of properly-quenched and tem- 
pered steels, such as are used for crankshafts, 
is a reasonably constant factor, and the requisite 
elongation can be decided upon bearing this fact 
in mind. Incidentally, he expressed himself in 
favour of the reduction of area as a more sensi- 
tive guide to ductility. 

With Mr. Devereux’s statement that elonga- 
tion is not apparently connected with fatigue 
he certainly could not agree. If polished test- 
pieces are under consideration, ultimate stress 
was certainly the determining factor, but in 
engineering practice, as he pointed out in the 
Paper, resistance to stress concentration effects 
is of paramount importance. Tf Mr. Devereux 
ever has the misfortune to be stranded in the 
country by the failure in fatigue of a steel bolt 
which has been quenched but has accidentally 
missed the tempering operation, he will not, he 
imagined, be impressed by the very high-ultimate 
stress given by that bolt, but rather by its lack 
of ductility and its inability to redistribute high 
local stresses. 

Again, with regard to notched-bar testing, he 
pointed out that resistance to shock was part, 
but only a part, of the information which may 

(Concluded on page 168.) ; 
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Corrosion Research on Light Metals. 


CAUSES AND PREVENTIVE MEASURES. 


In the course of a Paper on ‘ Corrosion 
Research on Light Metals,” read by Mr. 
FREEMAN Horn before a recent meeting of the 
Chemical Engineering Group of the Society of 
Chemical Industry in London, he remarked that 
the subject of his Paper was not corrosion of light 
metals, but corrosion research on light metals. 
There was an important difference, as many light 
metals, including pure aluminium, were non- 
corrosive under ordinary atmospheric conditions 
and even highly resistant to many acids and 
other compounds which rapidly attacked iron, 
copper and most of the other metals. Certain 
of the light metals and alloys, particularly those 
with a magnesium base, were subject to varying 
degrees of corrosion under certain conditions, 
such as salt spray, and increased attention was 
now being paid to researck into the underlying 
causes of corrosion and the best or most eco- 
nomical methods of its prevention under varying 
operating conditions. 

The three light metals with which they were 
at present mainly concerned were aluminium, 
magnesium and silicon, of which the first two 
alone formed the basis of useful alloys; both 
were, however, in the pure state insufficiently 
strong for structural purposes where a_ high 


strength / weight ratio was required. Aluminium 
was by far the most important, largely on 


account of its film-forming properties and conse- 
quent high resistance to corrosion. The metals 
with which it was chiefly alloyed were copper, 
silicon, zinc, magnesium, manganese and _ nickel 
in the approximate order of their importance. 
Magnesium was alloyed mainly with aluminium 
or manganese, with small additions of other 
metals to obtain special properties. The resist- 
ance to corrosion of these various metals and 
alloys varied within wide limits, the pure metal 
being, in general, more resistant than alloys. 
As pure aluminium was highly resistant to 
atmospheric corrosion, it was with its alloys that 
the author mainly dealt. 


Corrosion of Duralumin. 


The author went on to deal with corrosion 
theories and research. Referring to duralumin, 
he remarked that this being still the standard 
light alloy used in the construction of aircraft, 
most of the work on the phenomena of corrosion 
had been carried out on material. 
Duralumin owed its high-tensile strength and 
ductility to a form of heat-treatment known as 
age-hardening, this being in reality only the 
final stage in the process. Research had indi- 
cated that the lower the temperature to which 
the alloy was quenched, and the more sudden the 
quenching, the more complete was the retention 
of solubility and the consequent fineness and 
evenness of distribution of the subsequently pre- 
cipitated particles. 
material quenched in cold water was more 
resistant to corrosion than that quenched in hot 
water or oil; the latter, having a lower heat con- 
ductivity, did not cause such rapid reduction of 
temperature. If the ageing temperature be 
raised beyond a certain limit, varying with the 
nature and amount of precipitation elements 
present, the particles tended to agglomerate and 
to form comparatively large crystals, the higher 
the temperature the larger the particles. Such 
large particles not only failed to impart the 
required hardness and strength to the alloy, but 
also tended to act as nuclei of potential differ- 
ences, causing the alloy to be less resistant to 
corrosion. 


Prevention of Corrosion. 

Regarding the prevention of corrosion, the 
author remarked that, while much research had 
been carried on to discover the basic causes of 
corrosion and to develop allovs which by reason 


This meant that, in general,,. 


of their composition, method of production and 
working, or their final heat-treatment offered the 
maximum resistance to corrosion, parallel 
researches had been going on in which methods 
f treating the surface of such alloys to prevent 
access of the corroding medium to the underlving 
metal were being investigated. The oldest and 
simplest method of protecting anv structural 
material against the destructive action of air, 
rain or sea water was by painting it; but the best 
of paints had a comparatively short life, particu- 
larly when subjected to the combined effect of 
alternating sun, moisture and salt over wide 
ranges of temperature, which tended to loosen the 
adhesion between the paint and the metal. As 
no form of paint could equal in adhesive or 
mechanical properties the surface of the metal 
itself, research had been concentrated for some 
years past on discovering ways and means of 
making the surface non-corrosive. The main 
fields of research might be divided up into three 
groups, namely: (1) Metallising by spraying or 
rolling; (2) plating with zine or chromium; (3) 
oxidising chemically or electrically. 


The purer the aluminium the higher the resist- 
ance to corrosion, and attempts had been made 
in Germany to protect allovs by spraying them 
with pure aluminium, but without much success, 
since such sprayed surfaces were by their nature 
uneven and rather porous, even after subjection 
to a rolling process. A more fruitful line of 
research was followed in America resulting in the 
production of a thin layer of high-purity alu- 
minium rolled into, rather than on to, the 
surface of duralumin during manufacture, and 
heat-treated with the latter. This, of course, 
represented some loss of strength, in the neigh- 
bourhood of 10 per cent. if both surfaces be 
treated, as the final heat-treatment annealed the 
pure-aluminium cover, and such material was not 
immune from attack by alkali, but the pure 
aluminium had been found to protect the under- 
lving metal at cut edges and deep scratches by 
electrolytic action. 

Another modification of this principle had 
recently been developed in Germany, using a core 
of ordinary duralumin containing copper and 
having optimum mechanical properties, covered 
by a layer of copper-free duralumin of somewhat 
lower mechanical strength but higher corrosion 
resistance. The feature of this material was 
that both core and covering were heat treatable 
under the same conditions, thereby reducing to a 
minimum the loss of tensile strength due to the 
covering, whilst the resistance to corrosion of the 
copper-free duralumin on the surface was actu- 
ally increased by the presence of the normal 
underlying duralumin, to which it was electro- 
positive. A certain amount of research work on 
chromium and zine plating of aluminium alloys 
had been carried out, notably in this country. 
Both of these metals could be successfully plated 
on aluminium, and such plating was being done 
on a commercial scale for other purposes. Zinc 
had been found to give limited preferential pro- 
tection, pure zine being, under most conditions, 
slightly electropositive to duralumin. 

Last, but certainly not least, said the author, 
came surface treatments proper, whereby the 
natural oxide film on aluminium was artificially 
increased in thickness and density to form a 
practically impervious and mechanically strong 
skin. The earliest application of this principle 
was worked more than twenty vears ago in 
Germany by a firm called the Aluminium Spulen 
A.-G., who produced electric insulating layers of 
oxide on the surface of aluminium wires by 
passing them through an electrolytic bath, the 
wire acting as the anode. In a modification of 
this process, the wire or strip was first wound 
into the form of field coils, etc., for electric 
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machines and the whole coil afterwards immersed 
in the bath. Variations of this process, using 
different liquids or combinations of liquids, both 
with and without electric current, had been 
patented by the score during the last ten years, 
hut the only ones which had been successfully 
applied to aircraft were the Jirotka process in 
Germany and the Bengough process in this 
country, the latter surpassing all other processes 
from the corrosion-resisting point of view. In 
the Bengough, or so-called anodic process, a 
3 per cent. aqueous solution of chromic acid was 
used; the article to be coated was the anode and 
the steel tank the cathode, the liquid being main- 
tained at a temperature of 40 deg. C. and the 
voltage gradually raised from 0 to 50 volts over a 
period of one hour, during which a_ dense 
resistant coating of oxide formed on the surface 
of the metal. Subsequent application of grease, 
such as lanoline, ete., still further improved the 
protection against corrosion, probably by filling 
up any minute pores and by preventing water 
settling on the surface and causing hydrolysing 
or peptising. 

Another process, which gave somewhat less pro- 
tection against corrosion than the Bengough but 
more than sufficient for ordinary atmospheric 
conditions and lent itself particularly to decora- 
tive effects by absorption of dyes in the anodic 
surface, used sulphuric acid as the electrolyte, 
while a still more recent process developed in 
Germany used oxalic acid. Whatever the elec- 
trolyte used, the covering consisted essentially of 
the hydrated oxide of aluminium in an extremely 
hard and dense form, with traces only of the salt 
used as electrolyte, though even this trace might 
and sometimes did influence, not so much the 
corrosion resistance, as the power of the film to 
absorb colouring media and its chemical effect 
upon such colour. 

In addition to the light alloys with an alu- 
minium base, there was another series of light 
allovs which were now finding some use in the 
aircraft and transport industries, having mag- 
nesium as base. Here, however, the position as 
regards corrosion was reversed, for, whereas alu- 
minium was unattacked by most acids, but was 
attacked by alkalis, magnesium was attacked by 
most acids but unaffected by alkalis. Unfortu- 
nately, ordinary air, particularly in industrial 
districts, usually contained traces of sulphuric 
acid from the sulphur in the burning coal, while 
salt air contained the elements of hydrochloric 
acid. In consequence, magnesium alloys were 
in general far more corrosive than aluminium 
alloys and much research had heen expended in 
recent vears in searching for means of over- 
coming this fault, but so far without complete 
success. As it was under sea-water conditions 
that magnesium alloys were most subject to cor- 
rosion, the greater part of the research had 
again been devoted to preventing this, either by 
the addition of corrosion-inhibiting elements to 
the alloys, by the coating of the alloy with other 
metals, or the production of a protective film 
similar to the anodic film on aluminium. 

So far the best alloying results had been 
obtained by the addition of small quantities of 
manganese, which, incidentally, also formed a 
good corrosion resistant alloy with aluminium. 
but with magnesium, the resultant alloy could 
hardly be called corrosion resistant. No success 
whatever had, apparently, so far been obtained 
in coating magnesium with other metals by such 
methods as calorising, spraying, ete., and very 
little success in the electro-deposition of other 
metals, such as copper, chromium or zinc. The 
method of protecting alloys by a covering layer 
of pure metal which was so successful in the case 
of certain aluminium alloys had, however, met 
with no success whatever with magnesium alloys, 
neither had any really successful anodic process 
for magnesium vet been discovered. 


Mr. Ricwarp Sipney Crayton, ironfounder, carry- 
ing on business at 7a, Pitt Street, Norwich, is pay- 
ing a first and final dividend of 20s. in the £ and 
{ per cent. interest. 
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FOUNDRY FACINGS 
ARE THE BEST 


MADE SCIENTIFICALLY - - TESTED PRACTICALLY 


ACKNOWLEDGED LEADERS IN THE TRADE 


COAL DUSTS GROUND FROM 
FRESH DRAWN PIT COAL 


BLACKINGS TO DEFINITE 
STANDARDS FOR SPECIFIC WORK 


PLUMBAGO IMPORTED DIRECT 
FROM CEYLON 


No Continental Graphite Mixtures 


HAVE YOU SEEN THE 
NEW CUMMING FURNACE? 


ASK to see a DEMONSTRATION 


Wm. CUMMING & Co., Lid., 


THE LEADING FOUNDRY FURNISHERS 
Head Office and Works: 


KELVINVALE MILLS, MARYHILL, GLASGOW. 


Branch Works and Offices: 
Sunnyside Mills, Whittington Mills, 
FALKIRK. CHESTERFIELD. 
Deepfields Mills, Station Chambers. 
BILSTON. MIDDLESBROUGH. 
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Tin Uncertainties. 


By 


It is probably not overstating the case to say 
that of all the metals tin veg always been the 
most unstable and liable to ups and downs, the 
extent of which it virtually impossible to 
gauge. The happy hunting-ground of the specu- 
lator and blown upon by every wind of rumour 
and report, whether ill or good, the tin market 
is notably more of a gamble than all the other 
metal markets put together. The relatively high 
price at which this metal stands by comparison 
with the others—five times the price of copper 
and about fifteen times the price of lead—makes 
it liable to daily changes of anything up to £5 
or £10. The unit of purchasing, viz., 5 tons, 
is perhaps something of a set-off for the punter 
who wants only a modest gamble, but experi- 
ence has shown that when a metal house gets 
into serious financial trouble it is only too often 


ONLOOKER.”’ 


1s 


tin which is the cause of it. 
The principal theatre of operations is, of 
course, London, for although the National Metal 


ixchange iv New York has a call in tin, trading 
has never been very active, and prices are, as 
a rule, mainly a reflection of values in Whit- 
tington Avenue. Quotations here are affected 
by what is happening on the Kastern centres, 
but, broadly speaking, London calls the tune to 
which those interested in this metal must dance, 
and it is on the London Metal Exchange that 
‘things happen.”’ ‘Take, for instance, the Pool 
operations which for mouths past have been such 
a feature of tin and but for which the quotation 
would stand to-day very much lower. Financially 
these pools—there are at any rate two—must be 
very strong, for between them they hold the bulk 
of the visible supplies, amounting to some 55,000 
tons, nearly 30,000 tons of which are warehoused 
in this country. When nobody else would look 
at the metal pool interests have stood in the 
breach, and again and again the price has been 
saved from a sharp break by inspired support. 
This pool buying is, of course, linked up with 
the scheme of output restriction which in its 
turn has the blessing of the v 
concerned, Altogether fairly watertight 
arrangement, but nevertheless there are those 
who fear for the future, and from time to time 
minor setbacks are seen which show that under- 
neath the surface things are not too stable. 

During the past year deliveries of tin in the 
United Kingdom averaged about 1,000 tons per 
month, which is well below the normal rate ot 
consumption in this country. In the United 
States the rate of use fell to about 3,000 tons 
per month, while the Continent accounted for 
some 2,000 tons, the total delivered for the 
year 1932 being some 70,000 tons, the lowest 
point touched in the consumption for a consider- 
able time. That is where the shoe pinches in tin, 
and the question is, when a revival in use can be 
expected? The whole scheme of output curtail- 
ment and the ‘freezing ’’ of stocks by pool 
buying depends on the expectation that some day 
in the not too far-distant future there will bé 
a real improvement in the rate of use of this 
metal. August, 1934, seems a long way off at 
present, but according to the restriction scheme 
as at present constituted that is the date when 
the arrangement terminates. What is to be the 
course of events in the world during the next 
eighteen months, and can we reasonably expect 
to see in that time an improvement in the rate 
of use of tin? At the moment consumption in 
this country is probably about 70 per cent. of 
normal, but in the United States sc arcely more 
than 45 per cent. What are the prospects of 
any improvement? 

In Britain the tinplate trade is definitely 
busier than it was, and with growth in the can- 
ning industry the demand for tin should continue 
to expand, but we must not overlook the fact 
that as far as exports of tinplates are concerned, 
abandonment of the gold standard has placed our 


various governments 
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manufacturers in a position to compete success- 
fully with American makers. In other words, 
America’s loss has been our gain, but the net 
result does not make for any addition to the 
total usage of the metal. From the figures 
already quoted, it is obvious that the key to the 
riddle of future tin prices lies with the ability 
of manufacturers in the States to absorb more 
metal, and at the moment it must be confessed 
that there very little indication of such a 
development. Indications on the Continent are 
not unfavourable, for Russia is buying fairly 
steadily, that it behoves everyone connected 
with tin, and particularly large users, to keep 
both eyes well trained on the United States and 
what is happening there. It fairly obvious 
that no immediate improvement in tin consump- 
tion at hand, and, therefore, if a break in 
values is to be avoided it is absolutely essential 
that Pool operations must continue. This cer- 
tainly means a continuance of uncertain con- 
ditions, with the ever-present risk that, strong 
as they are, the groups financing the metal may 
decide from time to time to liquidate a portion 


is 
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of their holding. Consumers would probably be 
well advised to keep a level book as far as 
possible, but orders placed on any break can 
hardly fail to turn out well. Speculators must, 
of course, please themselves, but if they must 


have a gamble, then let them follow the golden 
rule of buying on the breaks and selling after 
a rise. 


National Federation of Iron and 
Steel Manufacturers. 


MR. JAMES HENDERSON, PRESIDENT-ELECT. 


At the annual general meeting of the National 
Federation of Iron and Steel Manufacturers, held in 
London recently (Mr. E. J. George. President. 
in the chair), Mr. James Henderson, deputy chair- 
man and general manager of the Frodingham Iron & 
Steel Company, Limited, was elected President for 


1934, and the following were elected Vice-Presi- 
dents :—Sir John Beale, K.B.E. (chairman of 
Messrs. British (Guest Keen Baldwins) Iron & Steel 


Company, Limited), Capt. R. 8. Hilton (managing 
director of the United Steel Companies, Limited), 
Mr. Chas. Mitchell (chairman of Messrs. Dorman, 
Long & Company, Limited), Mr. Ben Walmsley, 
C.B.E. (directos of Messrs. Dorman, Long & Com- 
pany, Limited). 

Mr. James Henderson 
tutchenson Town Grammar School and the Allan 
Glen's Technical School, Glasgow. He commenced 
his business career at the works of the Glasgow 
Tron & Steel Company, Limited, when the late Mr. 
Mannaberg started their steelworks; the company 
then operated the basic-Bessemer process. In 1889 
he went to the Frodingham Iron Company, Limited, 
again under Mr. Mannaberg, who started up a 
steel plant, this time operating the basic open-hearth 
process. Mr. Henderson rose by steps to his present 
position of deputy chairman and general manager 
of the company and of its subsidiaries, which in- 
clude the Appleby Iron Company, Limited; he is 
also a director of the United Steel Companies, 
Limited, of which the Frodingham and Appleby 
Companies are subsidiaries. Mr. Henderson has 
been a member of the Executive Committee of the 
National Federation of Iron and Steel Manufacturers 
since its inception, and has been a Vice-President 
since 1930: he is chairman of the Iron and Steel 
Industrial Research Council and also a member of 
the Advisory Council of the Department of Scientific 
and Industrial Research. Mr. Henderson has served 
on district and county councils and is a Justice of 
the Peace. 


was educated at the 


Lorp WerR, speaking at the annual dinner of the 
North-East Coast Institution of Engineers and Ship- 
builders, said that since the war the trend of 
political and economic thought had produced a 
dangerous line of cleavage between producers and 
other sections of the community, and the railways 
were among these. Transport, after all, was 
auxiliary to British productive industry, and from a 
national point of view the first consideration was 
not the railway shareholders or the railwaymen, but 
British industry itself. To-day the transport com- 
ponent in costs was definitely too high. 
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Catalogue Received. 


Continuous Casting Plants. — We have re- 
ceived from Augusts, Limited, of Halifax, an 
advance copy of Bulletin GB/4, which briefly 


describes and illustrates the new mechanised 
foundry at the Holwell Works of the Stanton 
Company. This is one of the most interesting 


folders that has ever reached us. After detail- 
ing some of the outstanding data, the pamphlet 
covers sand preparation and distribution, mould- 
ing, casting, knockout, fettling, testing and 
stocking. The illustrations, notoriously difficult 
to obtain with mechanised plants, are clear and 
well chosen, except the plan of the foundry, which 
is a little on the small side. We suggest to 
our readers that they should ask for the favour 
of a copy of this publication, as one cannot know 
too much about such plants, and this pamphlet 
is particularly illuminative. 


The Influence of Several Less Common 
Elements when Added to Cast Iron. 


(Concluded from page 139.) 


Uranium. 


Uranium is found only in a few parts of the 
world, and the content of its ores rarely exceeds 
2 to 3 per cent. of metal. Its extraction 
costly, and it is obtained as a_ by-product in 
the extraction of radium and vanadium. It is 
one of the heaviest known metals of a lustrous 
silverv-white appearance. It unattacked by 
air at ordinary temperatures, but burns _ bril- 
liantly when heated to 170 deg. C. When struck, 
it exhibits pyrophoric properties. Its melting 
point is higher than that of iron, but at high 
temperatures much more volatile than the 
latter. Some of the principal properties are 
enumerated below :— 


Is 


is 


Is 


Atomic number 92 

Atomic weight 238.14 

Specific gravity 18.7 

Specific heat . . 0.028 to 0.062 cals. per 
gram. 


Melting point 


1,720 deg. C. 
Electrical resistivity. . 


60 microhms per c.c. 


Uranium is used for alloying with steel, and 
for this purpose ferro-alloys are available within 
the following ranges of composition :—Carbon 
1.5 to 7.5, silicon 1.0 to 3.5, sulphur trace, phos- 
phorus trace, vanadium 0.7 to 2.0 and uranium 
28.0 to 85.0 per cent. 

Ferro-uranium is hard and pyrophoric. Alloys 
having a high silicon content (e.g., 16 to 18 per 
cent. Si) and very low carbon are not pyrophoric 
and may contain as much as 4 per cent. uranium. 
They readily oxidise on heating, and for this 
reason the determination of their melting point 
difficult. The upper limit of the melting 
points of ferro-uranium, containing from 28 to 
55 per cent. uranium, ranges from 1,660 deg. 
to 1,785 deg. C. Ferro-uranium is apt to be 
decomposed in contact with water. Those alloys 
containing more than 40 per cent. are capable 
of being so decomposed. The decomposition is 
influenced by the carbon content. Below 0.7 per 
cent. and above 3.0 per cent. carbon the alloys 
are non-decomposible. 

The addition of uranium is stated to be accom- 
panied by increase in hardness and hardening 
power. The addition of ferro-uranium is accom- 
panied by substantial losses when added in the 
furnace. Ladle additions are recommended. 
Experiments have been made on ladle additions 
to cast iron. It is claimed to be useful as a 
deoxidiser, but no other useful properties 
obtained by its addition to cast iron have been 
recorded yet. Smalley states that the addition 
of 0.20 per cent. uranium had no effect on 
shrinkage, fluidity, tensile or transverse strength 
of cast iron. 
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THE PRODUCTS OF TILGHMANS PATENT SAND BLAsT C® L". 


Sand Blast Room ARE ‘ 
Efficient in 
Tumbling Barrel 
Robust in 
Plants 
Construction 


Chamber Plants 
Etc. 

In Fact we Build 

Plants of every 

Type and of all 

Pressures to meet 


Easy to Operate 
and 


ENTIRELY 
BRITISH 


The Services 


your 


Requirements of our Technical 


Photograph reproduced by courtesy of the Austin Motor Co., Ltd., Northfield, Birmingham. 
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PATENT SAND BLAST Co., Ltd., oe 
IS_UNRIVALLED BROADHEATH, Nr. MANCHESTER. at your Service 
22233. RTA London Office - 17, Grosvenor Gardens, S.W.1. 
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Supplied to specifications 
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This Week’s News in Brief. 


Trade Talk. 


HAVING ¢OMPLETED HER TRIALS successfully, the 
new Furness Withy luxury liner ‘‘ Queen of Ber- 
muda *’ has left the Clyde to take up service on the 
‘** millionaires’ run.”’ 

Iv 1s REPORTED that the two blast furnaces of the 
Compania  Electro-Siderurgica e Industrial de 
Valdivia, at Aguado, near Puerto de Corral, Chile, 
which have been completely idle since 1920, were 
put into blast again during the past week. 

Messrs. GEORGE Brown & Company, LimiteD, 
Garvel Shipyard, Greenock, have booked an order 
to build a motor vessel for a British firm. The 
vessel, which will be 148 ft. in length, will be fitted 
with Diesel engines and will be employed in coastal 
trade. 

THE PARTNERSHIP between Messrs. Albert Leach 
and Frank Thompson, carrying on business as brass- 
founders and aluminium workers, at Park Street, 
Keighley, under the style of Leach & Thompson, 
has been dissolved by mutual consent. Mr. Albert 
Leach is continuing the business. 

Messrs. FerGuson Bros., Limirep, Port Glas- 
gow. launched on February 25, with all machinery 
on board and steam up, the twin-screw sewage- 
sludge steamer ‘* Mancunium,’’ which they have 
built to the order of the Manchester Corporation 
Rivers Department for service at Manchester. 

AT A MEETING of the Junior Section of the Lanca- 
shire Branch, held on February 18, Mr. R. A. Jones 
presiding, Mr. A. Jackson, of Accrington. read a 
Paper, *‘ Some First Principles in Foundry Prac- 
tice.” in which he dealt with the anciliary attri- 
butes to be expected from the neophyte moulder. 

Messrs. Hartanp & Wotrr, Finnieston 
Engine Works, Glasgow, have secured an order for 
15 large Diesel engines for the Iraq Petroleum Com- 
pany. Limited. The order, in addition to provid- 
ing work for many engineers, will give considerable 
employment to moulders in Clyde Foundry. 

THe MorGan Company, Lruitep, Batter- 
sea Works, London, 8.W.1, have installed at the 
works of Messrs. W. H. Allen, Sons & Company, 
Limited. Bedford, two of their patent crucible tilt- 
ing furnaces for oil fuel of 1-ton capacity. for melt- 
ing copper; these are the largest crucible tilting 
furnaces ever constructed. 

Mr. CHARLES MITCHELL, chairman of the National 
Committee for the Tron and Steel Industry, will 
address a meeting of members of the London Iron 
and Steel Exchange at 3 p.m. on Tuesday, March 14. 
at the Cannon Street Hotel, on ‘“‘ The Position of 
Our Basic Industries from the National and Inter- 
national Points of View.”’ 

Messrs. Vickers, LIMrrep, announce a scheme for 
converting £1,250,000 of 5 per cent. first debenture 
stock into a 4 per cent. security. The stock is re- 
payable at par in 1937, but the company has the 
right on six months’ notice to redeem it at 104 on 
any interest date. Accordingly notice is given to 
the holders that the stock will be redeemed on 
October 1 next at 104. 

ACCORDING TO A message from Montreal. the 

Canadian branches of four British electrical engineer- 
ing firms are to be merged on April 1. The firms 
involved are: Lancashire Dynamo & Crypto, Limited; 
of Trafford Park, Manchester; Crompton, Parkinson, 
Limited. of Guiseley; the Harland Engineering 
Company, Limited. Alloa: and Bruce Peebles & 
Company, Limited, of Edinburgh. 
THE ANNUAL ENTERTAINMENT Of the employees at 
the Castlecary, High Bonnybridge and Manuel 
Works, by the firm of Messrs. J. G. Stein & Com- 
pany, Limited, took place on February 24. Colonel 
Allan Stein, M.C., chairman of the firm, presided, 
and was accompanied by a party of colleagues, 
friends and senior members of the staff. The com- 
pany, which numbered about 500, after being 
addressed by the chairman, indulged in dancing 
until the early hours of the morning. 

THE UNUSUAL PROCEEDING of having a man to name 
a vessel was adopted by the owners of the steam 
tug ‘‘ Contest,’ which was launched from the yard 
of Messrs. A. Hall & Company, Limited, Footdee, 
Aberdeen. The ‘‘ Contest’ is a steel screw river- 
and sea-going tug, and will be one of the most 
powerful operating on the Thames. The vessel is 
a sister-ship to two tugs built by Messrs. Hall for 


the same owners, the Elliott Steam Tug Company, 
Limited, London, two years ago. The naming was 
performed by Mr. J. Falder, the owners’ super- 
intending engineer. 

Messrs. LitHcows, Limitep, Port Glasgow, have 
received an order for two cargo steamers from 
Messrs. J. & C. Harrison, Limited, London. Each 
ship will have a deadweight capacity of 8,500 tons, 
and the general design will be similar to that of 
the two vessels ordered for the same owners in 
December. They will be specially designed to 
secure the maximum economy to enable the owners 
to trade profitably at the low freights at present 
ruling. The propelling machinery will be manu- 
factured by Messrs. David Rowan & Company, 
Limited, Glasgow, and will consist of triple-expan- 
sion engines capable of developing 2,500 i.h.p. 


Personal. 


Mr. Watrer Newton has been presented with a 
clock with Westminster chimes by officials and em- 
ployees of Messrs. P. & W. M’Lellan, Limited. at 
a gathering held at Bridgeness Yard, Bo’ness. on 
the occasion of his retirement. 

Mr. and Mrs. M’Bryer have 
fiftieth anniversary of their marriage. Mr. M’Bryer 
was employed by the North British Locomotive 
Company, Limited, Hyde Park Works, Glasgow, for 
over 43 years. They have now taken up residence 
in proximity to their second son, who is secretary 
to Messrs. Herbert Morris, Limited, Loughborough. 

Mr. E. D. Morean, who has retired from the post 
of manager of the Clarence Works of Messrs. Dor- 
man, Long & Company, Limited, was the recipient 
of a presentation at the head offices of the 
company at Middlesbrough recently. The pre- 
sentation was made by Mr. Charles Mitchell, chair- 
man of the company, on behalf of the directors and 
staff. 

Mr. KENNETH has been 
appointed secretary of the Iron and Steel Institute, 
in succession to Mr. G. C. Lloyd, who will retire 
shortly after an association of about 30 years with 
the Institute. Mr. Headlam-Morley will take up his 
duties about the end of June. Mr. Kenneth Head- 
lam-Morley is the only son of the late Sir J. W, 
Headlam-Morley, the former Historical Adviser to 
the Foreign Office. He was educated at Eton and 
Oxford, where he was a scholar at New College, 
and took honours degrees in Lit. Hum. and History. 
Mr. Headlam-Morley joined the staff of Messrs. 
Dorman, Long & Company, Limited, in 1925; after 
a technical training in their iron and steel works at 
Middlesbrough, he has been occupied in their secre- 
tarial, managing director’s and by-products depart- 
ments. He has travelled extensively in France and 


celebrated the 


Germany, and is well acquainted with the iron and 
steel industry of Western Europe. 
Wills. 
Herrior, Witt1am Scort, a director of the 
Mirrlees Water Company, Limited, 
Glasgow £15,741 


Company Reports. 


James Booth & Company (1915), Limited.—Divi- 
dend of 15 per cent. on the ordinary shares for 
1932. 

Hammond Lane Foundry Company, Limited.— 
Final dividend of 5 per cent., making 10 per cent. 
for the year. 

Enfield Cable Works, Limited.—Final dividend of 
15 per cent. on the ordinary shares. making 25 per 
cent. for 1932. 

Vickers, Limited.—Final dividends for the half- 
year ended December 31, 1932, of 24 per cent., less 
tax, on the preferred 5 per cent. stock ; 24 per cent., 
less tax, on the 5 per cent. preference shares; and 
24 per cent., tax free, on the cumulative preference 
shares. 

Mather & Platt, Limited.—Net profit. after 
charging depreciation, etc.. and making provision 
for doubtful debts, £106,975; balance of profit on 
realisation of investments, £27,810; to special re- 
serve account, £27,000; brought in, £29.057; prefer- 
ence dividends, £10,000; dividend on the ordinary 
shares of 6 per cent. for the year, £81,819: carried 
forward, £35,026. 
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Obituary. 


Mr. Epwin Rosinson, for 36 years a departmen- 


tal manager at the Sheffield works of Messrs. 
Vickers, Limited, died last week. Mr. Robinson 


retired about four years ago. 

THE DEATH HAS OCCURRED, on February 21, at his 
home in Cambuslang, near Glasgow, of Mr. Joseph 
M’Arthur, who had been in the employ of the Steel 
Company of Scotland, Limited, at their Hallside 
Foundry, for over 45 years, the last 25 of which 
he was foreman of the dressing shop. 

THE DEATH OCCURRED, at his home in Dennyloan- 
head, on February 21, of Mr. Laurence Stocks, the 
oldest employee of Messrs. J. G. Stein & Company, 
Limited. Bonnybridge. Mr. Stocks, who was in his 
70th year, entered the firm’s service the 
Anchor works at Dunnipace were opened. 

WE SINCERELY REGRET to announce the death of 
Mrs. Shaw. wife of Mr. John Shaw, of 6, Park- 
stone Avenue, Southsea. which occurred last Thurs- 
day. Few ladies were better known in the foundry 
industry, as she has been hostess to so many of us, 
both when her husband was foundry manager to 
Brightside Foundry in Sheffield and since his re- 
tirement to Southsea. On behalf of the industry 
we offer to Mr. Shaw our sincere sympathy in the 
irreparable loss he has sustained. 

Str Rosert Donarp, G.B.E., died suddenly at his 
home in London on February 17, in his 70th year. 
He had a distinguished journalistic career. being in 
his earlier years a journalist in Edinburgh, North- 
ampton, Paris, New York and London. He was 
proprietor of the ‘‘ Municipal Journal,’’ which he 
founded. For some time he was chairman of Indus- 
trial Newspapers, Limited, the proprietors of this 
journal. Sir Robert was one of the early supporters 
of the British Empire Exhibition at Wembley and 
chairman of the Publicity Committee. He was a 
member of the Local Government Committee, 
1917-18, which recommended the abolition of the 
Poor Law system, and also of the Royal Commis- 
sion on London Government in 1923. In 1930 he 
was appointed a member of the Royal Commission 
on Transport and of the Committee of the British 
Industries Fair. 


when 


Patent Specifications Accepted. 


The following list of 
accepted has been taken from the ‘* Illustrated 
Official Journal (Patents).’’ Printed copies of the 
full Specifications are obtainable from the Patent 
Office, 25, Southampton Buildings, London, W.C.2, 
price 1s. each. The last numbers given are those 
under which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken 


Patent Specifications 


31,082. DeutscHe HovGcuton Fasrik Ges., and 
Hanuscn, H. Cementation of steel and iron. 
386,076. 

24,215. Wuitson, F. W., and TimcHMman’s Patent 
Brast Company, Limirep. Sand-blasting 
machines. 386,031. 

26,482. BritisH THomson- Houston CoMPANY, 
Limitep. Welding processes. 386,043. 

27,323. MANNESMANNROHREN-WERKE. Method and 


apparatus for the manufacture of tubes from 
sheet metal. 385,922. 

6.535. Jounson, A. R. [trading as JoHNson Com- 
pany, A.j, Katine, B. M. S., and Detwie, C. 


von. Purification of iron. 385,639. 

33,959. THomas, B. A. Machines for pickling iron 
and steel plates and the like. 385,725. 

18,061. Krupe Axt.-Ges., F. Manufacture of hard- 
ened iron and steel alloy articles. 386,665. 

921. VEREINIGTE STAHLWERKE  Electro- 
lytic production of iron. 386,790. 

8,681. GaTHmMANN, E. Apparatus for stripping in- 
gots from ingot moulds. 386,828. 

23.738. Bascock & Witcox, Lrp. Furnace walls. 
386,916. 

34,702. Sremens-ScHUCKERTWERKE AKT.-GES. Ex- 
trusion presses for the production of metal 
tubes. 386,937. 

14.769. Danco, J., DirenentHat. W., and DIENEN- 
THAL, O. (trading as Danco & DrENENTHAL). 
Tap-hole stopping machine for blast furnaces 
and the like. 387,204. 

24.152. VEREINIGTE STAHLWERKE AKT.-GeEs. Treat- 
mert of iron ores, scrap iron or other ferru- 
ginous substances. 387,265. 


XUM 
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are an essential part of 
the equipment of every 
up-to-date foundry 


The Sterling Box 
is more than ‘just 
a Moulding Box,”’ 
it is an accurate 
tool for producing 
accurate castings 
with a minimum of 
labour and effort 
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Raw Material Markets. 


The position in the ivon and steel markets is 
slightly improving. An increased demand for pig- 
iron is reported, particularly from the Cleveland 
district. Consumers are displaying more confidence 
in the steel markeis, following the successful re- 
establishment of the Continental Steel Cartel. Busi- 
ness in this section, however, is still suffering from 
the depression in the heavy engineering and ship- 
building industries, but more activity is now being 
seen in the latter branch. 

There continues to be a heavy demand for scrap 
iron and prices are generally firm. 


Pig-Iron. 
MIDDLESBROUGH..—Increased buying of  pig- 


iron was witnessed last week. a number of contracts 
for delivery up to the end of March being concluded 
with both local and Scottish consumers. In some 
cases deliveries are to be extended up to the end of 
the year. This 1enewed interest in the market is 
partly due to the advancement of the preparations 
for laying the keel-plates of the new tonnage to be 
built on the North-East Coast, which will mean con- 
siderable work for the local foundries. Export busi- 
ness remains very poor, largely owing to the many 
restrictions on foreign trade. For overseas shipment 
No. 3 Cleveland G.M.B. can be bought at 58s. 6d. 
per ton, f.o.b. To Joval consumers the delivered 
price is 62s. 6d., to Glasgow 62s. 9d.. to North-East 
Coast destinations 64s. 6d. and to other areas 69s. 
per ton. No. 1 Cleveland foundry iron is at a 
premium of 2s. 6d. per ton and Js. per ton «discount 
is allowed on No. 4 foundry or No. +¢ forge. 

Increased interest is being taken in the East 
hematite market owing to the low level of present 
quotations, which are 59s. for mixed numbers and 
59s. 6d. for No. 1 quality. Makers are said to be 
unwilling to book far ahead at these figures, but it 
cannot be overlooked that they are in possession of 
very large stocks. An export sale of 1.500 tons to 
Japan is reported. 


LANCASHIRE.—Conditions in the local cousum- 
ing industries remain very patchy. Many ot the 
jobbing foundries are greatly in need of work, whilst 
the textile machinists report no expansion of trade. 
The light-castings branch is perhaps the best em- 
ployed. Prices of foundry iron, for delivery in the 
Manchester zone, remain at 67s. for Derbyshire. 
Cleveland and North Staffordshire brands of No. 3, 
65s. 6d. for Northamptonshire, 82s. for Scottish, 
80s. 6d. for West Coast hematite and 75s. 6d. for 
East Coast hematite. 

MIDLANDS.—Consumers are taking slightiy more 
interest in the market, and increased covering is 
noticed in hematite and special grades. Business is 
limited. however, by the fact that many of the large) 
consumers are covered until the end of the month. 
Prices controlled by the Central Pig-ivon Producers’ 
Association are unaltered at 62s. 6d. for Northants 
No. 3 and 66s. for Derbyshire, North Staffordshire 
and Lincolnshire No. 8, delivered to Birmingham and 
Black Country stations. Small quantities of Cleve 
land pig-iron are imported at 66s. delivered Black 
Country stations. Scottish iron is priced at from 
83s. 6d. to 85s. 6d. per ton. ‘lron with a low- 
phosphorus analysis can be obtained at from 70s. to 
80s. West Coast hematite remains at the controlled 
level of 84s. 6d.. but East Coast and Welsh prices 
vary. according to analysis and tonnage. from 
75s. 6d. to 81s. pee ton. 

SCOTLAND.—The general 
order-books does not warrant entering into forward 
contracts. and hand-to-mouth buying remains the 
rule. The price of 65s. f.o.t. furnaces for No. 3 
Scottish foundry iron still stands, with 2s. 6d. extra 
for No. 1. No. 3 Middlesbrough foundry ivon is at 
62s. 9d. per ton f.o.t. Glasgow and 59s. 9d. at Fal 
kirk, and it is reported that a little more business 
has been done in this iron recently. No. 3 Novrth- 
amptonshire iron is quoted at 2s. 3d. per ton below 
these prices. 


Coast 


state of consumers’ 


Coke. 


The demand from consumers is very limited at the 
moment. Prices, for delivery in the Birmingham 


area, remain at 36s. 6d. to 38s. for reliable Durham 
brands of foundry coke and 30s. to 45s. for the 
various grades of Welsh coke. 


Steel. 


The markets are feeling the effects of the dis- 
turbed financial and political conditions, and buyers 
in all departments are adopting an attitude of 
caution. The negotiations for the vreconstruction 
of the Steel Cartel and the establishment of inter- 
national sales offices are continuing. but Continental 
steel prices have suffered a relapse of late owing to 
the small volume of buying. Business in semi- 
finished steel is almost entirely in the hands of the 
sritish makers, only an occasional transaction in 
Continental material being reported. Stocks of this 
material in users’ hands are heavy. and as a con- 
sequence the greater part of the business is for 
comparatively small parcels. In the finished-steel 
department, business has improved somewhat. and 
the British works appear to be doing better than 
for some time past in home-trade orders. Expovt 
lags. but he e also ther are signs if a 
slow expansion. 


business 


Scrap. 


There continues to be a steady demand for scrap 
iron, and the markets are generally firm. In the 
Cleveland area heavy cast iron is maintained at 
42s. 6d.. good machinery quality at 45s. and light 
castings at 37s. 6d. There is a steady demand in 
the Midlands. where heavy machinery scrap in handy 
sizes is offered at 45s. to 47s. 6d. and good heavy 
pipe and plate scrap at 40s. to 42s. 6d.. delivered. 
Increased supplies of clean light cast iron are on 
offer at. 39s. to 40s.. delivered. In South Wales 
heavy cast iron is at 44s. to 45s.. light cast iron at 
39s. to 40s. and machinery scrap in foundry sizes at 
47s. 6d. to 50s. Prices are also firm in Scotland. 
where machinery scrap is quoted at 50s. to 51s. 6d.. 
with ordinary metal at 46s. 6d. 


Metals. 


Copper.-—Messrs. Rudolf Wolff & Company report 
that the copper market *‘ has been stesdy, the price 
fluctuating within narrow limits. The general 
position remains very much the same; deniand on 
the part of consumers has slightly broadened, some 
buying having from time to time been influenced by 
the firm undertone which still characterises the 
market. According to Press reports, the Union 
Miniére du Haut Katanga has just announced that 
from April 1 next it is to increase its production of 
copper from 40.000 to 56,000 tons per annum. Busi- 
ness on the London market has been on rather 
reduced scale, for buyers on the one hand are 
awaiting a clearer outlook whilst. on the other hand, 
sellers find little attraction in the present low level 
of prices. The price of electrolytic in America has 
remained steady at about 5 cents, c.i.f. Europe.” 

Prices have been: 

Cash.—Thursday, £28 7s. €d. to £28 10s.; Friday, 
£28 8s. 9d. to £28 10s.: Monday, £28 5s. to 
£28 7s. 6d.; Tuesday. £27 17s. 6d. to £28; Wednes- 
day, £28 to £28 1s. 3d. 

Three Months.—Thursday, £28 12s. 6d. to 
£28 15s.; Friday. £28 13s. 9d. to £28 15s.; Morg 
day, £28 12s. 6d. to £28 13s. 9d.; Tuesday, 
£28 3s. 9d. to £28 5s.: Wednesday, £28 5s. to 
£28 6s. 3d 

Tin.—-A fairly steady business continues to be 
done with consumers in this country, particularly in 
the tinplate industry. .\ slightly better demand is 
being experienced from Continental Prices 
have remained fairly steady all the week, and. in 
view of the present unfavourable financial position. 
this may be taken as a sigu of strength. 


wers. 


Prices of standard tin have been :— 

Cash.—Thursday, £147 15s. to £148; Friday, 
£147 7s. 6d. to £147 10s.; Monday, £146 5s. to 
£146 10s.; Tuesday, £146 5s. to £146 7s. 6d.; 
Wednesday, £148 15s. to £149. 

Three Months.--Thursday, £148 7s. 6d. to 
£148 10s.; Friday, £147 17s. 6d. to £148; Monday, 
£146 15s. to £147; Tuesday, £146 17s. 6d. to £147; 
Wednesday. £149 to £149 5s. 


Marcu 2, 1933. 


Spelter.—In their weekly report, Messrs. Heyy 
Gardner & Company, Limited, state that ‘ the poo) 
demand which has ruled for several weeks has beer 
emphasised. The galvanising industry is suffering 
from an almost complete lack of orders. Inquiry to) 
high-grade metal is very poor. Repeated references 
in the Press to the Zine Cartel appear to have kent 
sentiment firm. and prices on ‘Change have im- 
proved, with very small turnovers daily.”’ 

Price fluctuations : 

Ordinary.—Thursday, {£14 Is. 3d.; 
£13 18s. 9d.; Monday, £13 15s.; 
Wednesday. £14 5s. 


Friday, 
Tuesday, £14; 


Lead.-—Messrs. Brandeis. Goldschmidt & Com- 
pany, Limited, report that ‘‘ there has been little 
change daring the week in this market, but the 


tendency has been rather firmer. Besides the fairly 
steady demand from the Far East it would appea 
that the works in England have been taking fain 
quantities of metal, but it is too early to report 
substantial increase in business. The low price of te 
metal itself should be an incentive to consumers to 
use lager quantities than hitherto, but, naturally. 
this tendency is a very gradual one. Conditions on 
the Continent remain unchanged and the demand 
from that quarter continues to be on a_ limited 
seale.”’ 

Daily market prices : 

Soft Foreign (Prompt).—TVhursday, £10 lls. 3d.; 
Friday, £10 lls. 3d.: Monday, £10 7s. 6d.; Tues- 
day. £10 7s. 6d.: Wednesday, £10 8s. 9d. 


Some Aspects of Selection of Engineering 
Materials. 


(Concluded from page 161.) 


he obtained from this test. Mr. Devereux per- 
petuates the old text-book statement that impact 
values cannot be compared from one material to 
another. This time-honoured cliché applied to 
any and every property of a material taken 
separately. The whole point of the Paper was 
to indicate the basis on which test results might 
be correlated and compared in the selection of 
suitable materials, and the fact that certain of 
the light alloys are found to he comparatively 
deficient in resistance to stress concentration 
effects, as revealed by a notched-bar test, defi- 
nitely restricts their range of usefulness. 

He regretted that he could not follow Mr. 
Devereux’s argument with regard to the Stanton 
repeated impact test. This test undoubtedly re- 
produces certain conditions which may occur in 
service, and thus may he of some value as a 
development test, but he still thought that the 
amount of fundamental information obtained 
from it was very small. The elastic limit, which 
Mr. Devereux seems to think was of importance 
in this test, was exceeded locally at the first blow. 


Base Metals in 1932.—-\Messrs. Brandeis, Gold- 
schmidt & Company. Limited, of 9-13, King William 
Street, London, E.C.4, ete.. have sent us their 
annual Metal Report for 1932. Detailed surveys of 
the year’s movements in the four base-metal markets 
are given, together with an able commentary on the 
international financial situation. 


New High-Tensile Structura! Steel.—An importaiit 
advance in structural steelwork in this country is 
foreshadowed by the announcement by Messys. 
Dorman, Long & Company. Limited, of the produc- 
tion of a new and improved quality of structural 
steel to be sold under the name ‘* Chromador ”’ steel. 
This is a high-tensile structural steel suitable for all 
structural purposes, having at least 50 per cent. 
greater strength than the usual quality with muc! 
greater resistance to corrosion. whilst its price is 
only 20 per cent. in excess of that of mild steel. 
The manufacturers have evolved this material as 
the result of nearly 10 years’ continuous researc] 
which commenced with the production of a silicon 
high-tensile steel for use in the Sydney Harbow 
Bridge. They have carried out an exhaustive series 
of experiments on full-size girders and columins made 
with the new steel and they claim that it is superio 
to any other high-tensile structural steel which can 
be produced commercially. 


| FRODAIR on the Railways PIGIRON 
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F by courtesy of Chief Mechanical Engineer, Euston. 
: | FRODAIR IRON & STEEL CO. LTD. Fenchurch House, London. 
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COPPER. 

Standard cash 00 
Electrolytic ais £215 0 
Tough ‘ 2015 0 
Wire bars .. & 8 
Do., April 2 
H.C. wire rods £6 5 0 
Off. av. cash, Fe -bruary ~~ 28.30 6 


Do., 3 mths., February 2815 4% 
Do., Sttlmnt., February 28 10° 6 


Do., Electro, February... 32 14 9} 
Do., B.S., February .. 31 3 9 
Do., wire bars, February 32 18 6 
Solid drawn tubes 
Wire .. 64d. 
BRASS. 
Solid drawn tubes se .. 83d. 
Brazed tubes 1lO#d. 
Rods, extd. or rild. 43d. 
Sheets fo 10 w.g. 73d. 
Wire 74d. 
Rolled me tal 63d. 
Yellow metal rods. ; .. 44d. 
Do. 4 x 4 Squares aa .. 5d. 
Do. 4 » 3 Sheets ‘ 54d. 
TIN. 
Standard cash 148 15 0 
Three months 149 0 0 
English 149 15 0 
Bars. . 149 15 O 
Straits 152 0 0 
Australian .. 149 15 0 
Eastern 150 10 0 
Banca 162 5 0 
Off. av. cash, Fe bruary 148 12 73 
Do., 3 mths., February 149 1 2} 
Do., Sttlmt., February... 148 12) 6 
SPELTER. 
Remelted .. 32.0 
Electro 99. 9 BE 6 
Enghsh ... MM O 
India -- 310 0 
Zine dust .. 2035 0 
Zinc ashes .. 
Off. aver., February -- 13 19 103 
Aver. spot, February .. 13.17 33 
LEAD. 
Soft foreign ppt. .. 8 9 
Empire 08 6 
English... 0 
Off. average, February . 28H 6 
Average spot, February .. 10 8 7} 
ZINC SHEETS, &c. 
Do., V.M. ex-whse. 2 26 @ 
Boiler plates 2 0 0 
Battery plates... — 
ANTIMONY. 
English 37.10 Oto42 10 
Chinese... 27 15 0 
QUICKSILVER. 

Quicksilver 910 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro silicon— 
45/50% 1315 0 
75% 19 10 0 


>-vanadium— 
35/50% .. 


12/8 Ib. Va. 
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Ferro-molybdenum— 
70, 75% carbon-free 
of Mo. 

Ferro-titanium— 
23/25% carbon-free 

Ferro-phosphorus, 20 

Ferro-tungsten— 


6/3 per lb. 


10d. lb. 
5% .. £17 10 6 


80/85% 1,73 lb 
Tungsten metal pow der— 

98 /99% 1/103 1b 
Ferro-chrome— 

2/4% car. . £29 5 O 

4/6% car. £23 7 6 

6/8% car. £22 15 0 

8 10% « car. £22 10 0 


Ferro-c hrome — 
Max. 2% car. 
Max. car. 
Max. 0.70% car. .. 
70%, carbon-free 
Nickel—99.5 100% 
F” nickel shot 
Ferro-cobalt 
Aluminium 98 /99% 
Metallic chromium— 
96 /98% 2.9 lb. 
Ferro- ~mangane se (net)— 
76/80% loose £10 15 Oto£ll 5 
76/80% packed £11 15 Oto £12 5 O 
76/80% export (nom.) £9 15 
Metallic manganese— 
94.96%, carbon-free 1 4 1b. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per |b, net, d/d buyers’ works. 

Extras— 
Rounds and squares, 
and over 
Rounds and squares, under 
4 in. to } in. 
Do., under } in. to #; in. 
Flats, in. x } in. to under 
1 in. 2 in. TD. 


£245 to £250 
..£220 0 O 

7/3 |b. 
.. £100 0 O 


3 in. 
4d. Ib. 


3d. lb. 
1 /- lb. 


Do., under } in. x fin... 
Bevels of sizes 
and sections 6d. Ib. 


Bars cut to length, 10% extra. 


SCRAP. 

Heavy steel 2 4 Oto2 5 0 
Bundled steel and 

shrngs. .. 117 6to2 1 6 
Mixed iron and 

steel 2 0 Oto : I 6 
Heavy castiron 2 4 Oto2 5 0 
Good machinery 2 7 6to210 0 


Cleveland— 


Heavy steel 25 0 
Steel turnings ne 112 6 
Cast-iron borings .. 1 3 6 
Heavy forge ay 210 0 
W.1. piling scrap .. ; 22 6 
Cast-iron scrap 2 2 6 to2 5 0 

Midlands— 

Light cast-iron 

scrap 1190to2 0 
Heavy wrought iron 
Steel turnings, f.o.r. 1 5 0 

Scotland— 
Heavy steel 117 6to2 0 0 
Ordinary cast iron. . @ 
Engineers’ turnings 111 6 
Cast-iron borings 111 6to1l12 6 
26 


Wrought-iron piling 


Heavy machinery 2 10 0 to2 211 0 


London—Merchants’ buying prices 
delivered yard. 


Copper (clean) 2100 
Brass 
Lead (less usual draft) 6 
Tea lead .. 7% 6 
New aluminium cuttings. . 74 0 0 
Braziery copper .. @ 
Hollow pewter... .. 80 0 0 


Shaped black pewter 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast (d/d Tees-side area)— 


Foundry No. 1 65, - 
Foundry No.3 62/6 
at Falkirk 59/9 
at Glasgow 62/9 
Foundry No. 4 ‘. 61/6 
Forge No. 4 616 
Hematite No. 1, f.0. t. 59 6 
H em atite M/Nos., f.o.t. 59 /- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 69 - 
dd Birm. 84 6 
Malleable iron d/d Birm. 115 - 
Midlands dist.) — 
Staffs No. 4 forge 62 
No. 3 fdry. .. pei 66 /- 
Northants forge .. 58 6 
fdry. No.3 .. 62/6 
fdry. 65/6 
Derby shire forge 62/- 
fdry. No. 3 66 /- 
fdry. No. 1 69 /- 
Scotland— 
Foundry No. 1 67 6 
No. 3 65 - 
Hem. M Nos. d d. 66 /- 
Sheffield (d/d district)— 
Derby forge 59 6 
fdry. No. 3 es 63,6 
Lincs forge. . 596 
fdry. No.3... 63/6 
E.C. hematite ner 73/6 
W.C. hematite 83.6 
Lancashire (dd eq. Man.)— 
Derby fdry. No. 3 67 - 
Staffs fdry. No.3 .. 67 /- 
Northants fdry. No.3... 65/6 
Cleveland fdry. No. 3 ie 67/- 
Dalzell, No. 3 = 102 6 to 105/- 
Glengarnock, No. 3 82/- 
Clyde, No. 3 82/- 
Monkland, No. 3 a 82/- 
Summerlee, No. 3 vt 82/- 
Eglinton, No.3... 82/- 
Gartsherrie, No. 3 te 82/- 
Shotts, No. 3 82/- 


FINISHED IRON AND STEEL. 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Bars (cr.) .. 9 0 Oto 915 O 
Nut and bolt iron7 15 Oto 8 O O 


Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip Bd 10 Otol2 0 0 
Bolts and nuts, ?in. x 4in. 12 10 0 


Steel— 

Plates, ship, etc. 8 15 Oto 817 6 
Boiler plts. 8 0 Oto 9 0 0 
Angles 8 7 6 
Joists 815 0 
Rounds and squares, 3 in. 

to S$in. .. 
Rounds under 3 in. to Ri in. 

(Untested) 615 O& up. 
Flats—8 in. wide and over 8 12 6 
under 8 in. and over 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. -- 12 00 
Hoops (Staffs) , 910 O& up. 
Black sheets, 24g. (10-t. lots) 9 10 0 
Galv. cor. shts. 1115 
Galv. flat shts. = 12 5 O 
Galv. fencing wire, 8g. plan 14 0 0 
Billets, soft. 5 0 Oto 5 7 6 
Billets, hard 612 6to 7 2 6 
Sheet bars .. 415 Oto 5 2 6 
Tin bars any 415 0 
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PHOSPHOR BRONZE. 


Per Ib. basis, 


Strip 103d. 
Sheet to 10 w.g. id. 
Wire 1h3d. 
Castings .. 123d. 


Delivery 3 cwt. free. 

10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. Currrorp & Son, 


NICKEL SILVER, &c. 


Per Ib. 
Ingots for raising 7d. to 11 
Rolled— 
To 9 in. wide tol7 
To 12 in. wide 1/1} to 1/7} 
To 15 in. wide .. 1/1} to 1/7} 
To 18 in. wide .. 1/2 to1/8 
To 21 in. wide .. 1/2} to 1/84 
To 25 in. wide 1/3 to19 
Ingots for spoons and forks 7d. to 1 


Ingots rolled to spoon size 
Wire round— 
to 10g. 1/4$ to 1 114 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1 34 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols, 

No. 2 foundry, Phila. -. 13.34 
No. 2 foundry, Valley .. 14.50 
No. 2 foundry, Birm. .. 
Bessemer . . 16.89 
Malleable .. ~» 36.39 
Grey forge -- 16.39 
Ferro-mang. 80%, seaboard .. 68.00 
O.-h. rails, h’y, at mill .. -. 40.00 
Sheet bars 200 
Wire rods 35.00 
Cents 


€ 
Iron bars, Phila. . 1 
Steel bars 1 
Beams, etc. 1 
Skelp, grooved steel 1 
Steel hoops 1 
Sheets, black, No. 24 


Sheets, galv., No. 24... 
Wire nails 1.30 
Plain wire 2.10 
Barbed wire, galv. 2.60 
Tinplates, 100-Ib. box .. $4.25 
COKE (at ovens). 
Welsh foundry 20/- to 22 6 
furnace 16, 166 


Durham and Nort humbe rland— 
foundry. 21/- to 25 - 
furnace .. 13 5 
Midlands, foundry Sn 
furnace ors 


TINPLATES. 
f.o.b. Bristol Channel ports. 


1.C. cokes 20 x 14 per box 16 - 
28 x 20 °° 32 - 

C.W. 20 x 14 14 - 

9 28 x 20 29) 3 to 29.6 
2010 19/10 
14 - 

SWEDISH CHARCOAL IRON & STEEL. 

Pig-iron .. £6 0 Oto £7 0 O 

Bars-hammered, 

basis £16 10 Oto£l7 0 9 


Bars and nail- 
rods, rolled, 


basis £15 17 6to£l6 5 
Blooms £10 0 Oto£l2 O 0 
Keg steel £32 0 £33 0 0 
Faggot steel £18 0 Oto£23 0 0 


Bars and rods 
dead soft, stl£10 0 Oto£l2 0 
All per English ton, f.o.b. Gothenburg. 
[Subjec t to an exchange basis of 
Kr. 18.16 to £1.] 


Feb. 
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Zine Sheets (English). 
a 
24 
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3 ine. 
13 18 9 dec. 
0 
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Spelter (Electro, 
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— 


Spelter (ordinary). 
14 
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s 
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8 
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DAILY FLUCTUATIONS. 


Standard Copper (cash) 
28 7 
28 
28 
27 


” 


Electrolytic Copper. 
32 
32 
32 5 0 


d 
12 0 O No change 


8. 


. 


Lead (English). 
£ 


2 

2 

2 
5/- 
2/ 


9 per cent.) 
8s. d. 
16 17 6 ine, 
6 No change 


99 


16 15 O dee. 
1610 0 


£ 
16 12 
16 12 


= 
a 
a 
= 
6 
3° 
an 
om. 
= 


6 dec. 
0 
No change 
ec. 10/- 
0 No change 


7 

5 
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3 FOUNDRY AT MANCHESTER. 


AVERAGE MONTHLY PRICES OF DERBYSHIRE NO. 
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SPECIALS, &c. 
CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. 


HEMATITE, BASIC, 
NON-FERROUS METALS 


* No prices available during strike period. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


CENTRAL CHAMBERS, 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, 
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All grades FOUNDRY, 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per lime. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


RASS FOUNDRY FOREMAN desires 

position; experienced in Admiralty ccn- 
tracts, gunmetal, phos. bronze and manganese 
castings; 12 years foreman in last situation.— 
Box 356, Offices of THe Founpry TRabeE 
JournaL, 49, Wellington Street, Strand, Lon- 
don, W.C.2. 


(CHIEF Chemist-Metallurgist of well-known 

‘engineers and founders desires change. 
Fully qualified, with wide experience in tech- 
nical administration. Birmingham area _pre- 
ferred.—Box 350, Offices of THE Founpry 
TRapDE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNDRY Foreman desires position, prac- 
tical and technical training all branches, 
grey iron, semi-steel, malleable, all non-ferrous 
metals, and die-casting. ‘Take entire charge 
foundry and patternshop.—Box 332, Offices of 
THe Founpry Trape Journa, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY Manager (Iron and Bronze), of 
wide experience in high-grade work, seeks 
engagement. Thoroughly capable of taking 
entire charge of foundries and patternshop.— 
Box 354, Offices of THe Founpry TrRape 
Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED. Working Foreman for Stove 

Grate Foundry.—Apply by letter, stating 
age and previous experience, PICKERSGILL & 
Frost, Lrmitep, Langley Mill, Notts. 


WANTED, experienced Moulder, to reopen 

small G.M., brass and aluminium foun- 
dry; one able to invest £150.—State age, full 
details of experience. salary required, to 
Accountants, 80, Milkwood Road, Lough- 
borough Junction, London, 8.E.24. 


EMPLOYMENT REGISTER. 


Condueted by the Institute of British Foundry- 
men by courtesy of the proprietors of Tur 
FounpRy JOURNAL. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a candidate should write to the General Seore- 
tary, quoting identification number. 


OUNG Foundry Manager requires position 

or as Assistant. Good general and tech- 

nical education, sound experience as Moulder 
and in supervisory capacity. (206) 


PROGRESSIVE position required by young 

Foundryman with sound practical training 
on light castings, including stove, grate, bath 
work. ete. Thorough knowledge machine plate 
moulding, and also loose pattern moulding. 
Sound technical training and good general edu- 
cation. (207) 


OUNDRY Manager, with considerable ex- 
perieuce with well-known and_ high-class 
firms producing highest quality of castings, is 
open for new engagement. Capable of taking 


full charge: highest credentials. (208) 


AGENCY. | 


NGINEER, with excellent connection 

amongst foundries in London and the 
South of England, requires additional agency.— 
Box 242, Offices of THe Founpry Trape 


| 
JourNnaL, 49, Wellington Street Strand, | 
London, W.C.2. 
PATENT. 
HE Proprietors of the Patent No. 197177. 
for Improvements in Casting Machines. 
are desirous of entering into arrangements by 


way of licence and ctherwise on reasonable 
terms for the purpose of exploiting the same 
and ensuring its full development and practical | 
working in this country.—All communications 
should be addressed in the first instance to 
Haseltine. Lake & Company, 28. Southampton 
Buildings, Chancery Lane, London, W.C.2. 


PUBLICATION 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1932 edition. Price 
42s., bound in cloth.—INpustrRiaL NEWSPAPERS, 
Lrp., 49, Wellington Street, Strand, London, 
W.C.2. 


MACHINERY. 


SAND BLASTING PLANTS FOR SALE 


Tilghman Sand Blast Room, 6 ft. x 6 ft. x 
8 ft. high. 

Tilghman Rotary Barrel, 36 in. x 30 in. 

Tilghman Rotary Double Barrel Plant, barrels 
24 in. x 20 in. 

Tilghman 4-ft. 6-in. x 3-ft. Cabinet Plant. 

Tilghman 30-in. dia. Cabinet Plant. 

Jackman Rotary Barrel, 30 in. x 24 in. 

Each Plant complete with Sand Apparatus, 
Air Compressor and Exhaust Fan. 


Large stock of FOUNDRY PLANT at LOW 
PRICES. 


S.C. BILSBY, A.M.1.c.£., A.M.LE.E. 


215, BARCLAY ROAD, WARLEY, 
Nr. Birmingham. 
’Phone : Bearwood 1103. 


THOS: W. WARD, LTD. 
SAND MOULDING MACHINE, Pneumatic. 
admits boxes 16” x 16” x 6”. 
HACK SAWING MACHINE, cap. 114” 
x 84”. 
DRILLING MACHINE, 20” 
Sensitive, cap. 14” holes. 
Hand-fired VERT. COCHRAN BOILER, 14’ 
x 6 6”, 150 lbs. w.p. 
30,000’ 2” dia. S. & 8S. PIPING. 
Write for ‘‘ Albion”’ Catalogue. 
’Grams: ‘‘ Forward, Sheffield.”’ 
’Phone : 23001 (10 lines). 


ALBION WORKS, SHEFFIELD. 


swing B.G. 


MISCELLANEOUS. 


THE BEST STRAW ROPES 
for foundry work are made by 
SKELMERSDALE STRAW ROPE WORKS 


at Skelmersdale, Lancs. 


Strong, evenly-spun ropes at lowest prices. 


FUEMS for ADVERTISING and SALES 

purposes! If exhibiting at the Foundry 
Trades’ Exhibition, why not have cinemato- 
graph films made actually showing your pro- 
ducts being manufactured or used? Any class 
of foundry or general film undertaken by Metal- 
lurgist with unique foundry and photographic 
experience.—Enquiries, SLoGan Fits, 27, Grey 
Street. Newcastle. 


GTRAW ROPES.—We are the only manu- 
facturers in Hull. We quote by guaran- 
teed measure or by OLSEN, 


"Phone: 287 SLOUGH 


HAND MOULDING MACHINES 


Six Standard Adaptable machines 
£12 each 
Two “ LARGE " Adaptables (take 
30” x30”)... £15 each 
24” x30” Darling & Sellars turnover £15 
Two 18” x 16” Coventry HEADRAM 


squeezers.... £18 each 


PNEUMATIC MACHINES 
£30 


14” 16” Tabor split pattern 
18” 18" Tabor split pattern ... £40 
30” x 20” Macdonald jolt rollover... £60 
20” x 16” Macdonald jolt rollover... £40 
AIR COMPRESSORS 
ALL SIZES IN STOCK. 
Every Machine overhauled and retested. 
BUY FROM ME AND SAVE MONEY! 
fuundry Machinery 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


FOR DISPOSAL 


NEW MOULDING BOXES 
(STEEL) 
20 pairs 30” « 18” x 3’ x 3’ 

24 pairs 14” 14” 2}” 
12 pairs 15” x 12” x 2}” = 2}” 
SPERMOLIN CORE MAKING 
MACHINE—NEW 


PLAIN JOLT MOULDING 
MACHINE TABLE 20’ 15” 


By Coleman 
Offers to 
BLACKFRIARS FOUNDRY REQUISITE 
co., LTD. 


30, NORFOLK ST., LONDON, W.C.2. 


Cogan Street, Hull. 


PRESTO” 


COUNTER CURRENT SAND MIXER 


(Patent applied for). 


THE ONLY ALL _ BRITISH 
COUNTER CURRENT MIXER. 


Write for particulars to :— 


BRITISH FOUNDRY UNITS Ltd. 
RETORT WORKS, CHESTERFIELD. 


REFINED 
ALLOY IRONS 


A new range of compositions containing 
varying proportions of Nickel, Chromium, 
anadium, Titanium, etc., suitable for 
wear and corrosion resistance, castings 
required to withstand high temperature, 
acid resistance and for high —— 
toughness and resilience qualities. e 
use of Alloy Pig Irons ensures homo- 
s castings, avoids segregation and 

dle losses and gives 100% benefit from 

loy additions. 


BRADLEY & FOSTER LIMITED 


DARLASTON BLAST FURNACES, 
DARLASTON, STAFFS 


Telephone: 


Telegrams : 
Darlaston 16 (P.B. Ex.) a eee 


“* Bradley's, Darlaston.” 
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